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JU JL»- J >i jJu* «2Uau£ll SLilui :<>*i5]| J^ii! 



j^la2»Jd£U>Vl : >Ac ^Ut J^l 



«gUnll 
Kgiinli 




(jj-dJI (jM_C.L _ ijJl Jul L_aJ^_3 tJ-uJJj _ mi J J 

4 j mi rTL) LaLaJ i_a_L3 J (j^LcVl I JUfc L*JJJ 
Lo-j£ Lstj-se-uD Jl^LjJLj (jl^ 4j£Jj i4j_<sjj (jj^-dJJ 

^9_JI L_j_>- jJ j_j_iJ 1 ^ I * ^ ( (a7 _)LiJl 4 a ts\ s ^j^'^j 
*2 j_L>JI 1 j >-j-3j j-jj ^ljI-Lj >J1 ^J_c 

t ^ t j 1 In 11 CjLj^ t"\\\\ ^Scj <■ 4-jj|j) trw T I L^jJ^-ljJI 
i4_L^>Li r <-jQ 4jLoL£ 4_cLl^d ^L_lj3 ^j^. 4 j nj— »J1 

. {j-* ^Jjl^i I Jukj t 4jj mi j T I 4_> JuljJI^ 

j mi r *_»LjJ! jjj_aJI ^^js 4 jc UJI BjjAJI <. Ju 
(j_ujj cJs 4__ljLjJ1 4, j U c_jj_>JI J «_) 1 <s 

U+Ji> J t^H^ij ^/^<jUj ^Ll^UIj tLy^X |»aa ^ 

t4 j inL^JI CjLI ~*\\ ^1 I ^in 1 ^ (J£L) J.jI miI , Mjti 



(JT 5 L Lc^^J^uJl ^JLc dL>J ^4 ^JIjLo t^illil u « LT ix. j .sLpJI 

O-JljLo ^ 1 art tl t j\^v jJj_ajJ! ^j-A IjuSt (jl u 1 o^U Six. J_4 clUj ^j^a^JifiVlj 
^ (j^A-a t jjC ^er 4 ^ (J^ >-*-f ^-4^ t^oUJl j^'^ V "ill ^ (-Slj-i-uVI 

->Jl_^^_s SL-ljsJI lr ^yjl IjjJaJLxJ t^jl ^ -^j ~jjz 4_j__J < >i AH ^ycySuj 
4 Mjtlj t rtj? <^"tl j 4_2_>-V1j *UL»-fl t 4-UlSJLo 

CjL ^ f^Vill _>ju_> ^A_J Lo ^JjLilJl (3*- JL_U V fftfl Q fct (j-^Jj t^/LO^ J-U 

^l-v ^jLa _L_aJ_^ . (^yjiiJtl Ci »-U"> (jl juLo 4 1 1 ji^tLi ^yALcJlAl I ju 

^l^v 4_JUJ! 4_uU^/l 4^jJl11 ^ IflMnl" ^1 ^Lp-Vl ^ic 3jLo ^o/^jj ^ji 
4_pJI 4_1ijJ1 43McU3 ,4i^lS^La dJ^j^^lSJI jLc J^j tl^l^ ^^Y* 

_ 4_JLaJI 4_L^jjJll ^ 1 L^j! 1 0^"l..,jJ JL^J_ ^Ll*_^|j frL^LiJI Lo( LiJ^LJI 

.4aj»Jt CjUl^^pJlj CjIjLUL 4luaJ| Jol^j UUI ULit>i llul Lxll&l 
^ic jjfc Low : Jit-a 4_j_t_ul_ 1 -ul CjVjI lu."ij j*3MJl ^j-" 1 J-^^ ^ ^5 i^Lud^JLlI 

■ 



6.0 Ano 



CjIj^^JLq '"" "j v - AjJLa^TJI ^SLu-J^yi CjUUtZLaVl ^j-aLijI (-jUl^J £jr fl _ (jJJ^^ 
(j^ijj JljJLi Q^-ojLUI JUj (jrLal 4_jlj_>J (j^Jj i^j^J^J 4_*_>aLx ^yS 4 ri ml ^yS 
^>SJj . 4 <1 mi! ril I tl/UJ 1 -L-'v^J J— L-J 1 ^lc. (> _y3 4_<_uljjJI Cj l—C <j>U Ijj} < ii -V 

<l "n <i i n"t j^£w<JLl jjj Cjyl ^ m> 4jLlLu^IjJ ^jj^ u.ittl ,jj_iJl CjLuj^ mi C 

IjLA ^yS <L<_ulj jJI Jilj-ft (^JLc C*3j*ju <j1 Juuj _ CjLai_ujj^i_>JI . «^1*JI 4 rt,uil4)> 

jJLdJ ^ic, 4_j, i ^jSj ^sJ o'\ $'°\ .^jJ>~\ 0jjh (Jjo^/I 4_j_j_>. SjIj-oj CjjulIL _ (JL>JLI 
^aJ !ll t4_uL^_i3 ^jJLl 4 (i i ill* ! j | CjLu^Lj 4 n c m!*4 j ! JjU ia 4 rtMifo OjL£ La 

t2i3jJI cdJ j >>> r . (j^_i^jJ^_L_Jl oLal o"<r»L j^jJI " > in 4_^^Lc L4J 

t 4jn mliill ^Ijll ^ ^Lflll jJlUL ^tnr IjUvlj ^U_iC 1^9 JljkI ^ _ 4_l3 Ll 
.^1 jl\ edlj ^ j£± ^] 4J Jjj ^cJ l<jok*fl (jj Jj 
JL?e_4 ^yS 4_£jl mi <yU <UU^ j^l _ JUu _ (^JU£. ^j^j i4 U ri ill dJUk ^y-^j 
tjL^ CjLcj-jusjJLI tfjuk ^j-jJLl ^gj j inj (jl jj t 4 "( (i miI'4j ^jIslJI ^jjIj 
^yJ} ^Ui^La i L^-l!1 t^-il Cu^ ^ gl<r dil M-wj CjIjjcjJ^i ^jj i>i -v 4JLuuaj>. 

1 j j jill t j-u JJuljJLIj ^.uiLiiJI jjjjJI lLU j Juj>-jJI ^g, t i<~tn A 

^6 J »- a o- 4 « Daniel Lerner 

Jjit'itl 4 K m> <i j 1 c*j£j *« Cause and effect 4ja- n'JIj 4_UJl)) ^ cjl^jJobtjo 



■ 



I JJb (Jj^>- (^jISjSI jnj -r <i"i ^ a (jyltH <Ljua>j^iJI <5 j^J Ct i cdJ jJj *jj_tLxll 
OjL£ La j JuLi ^Lj^_jjaJI jil olr ^ 4-aj-u]VLdJl ^\ 4_g_>- * 4_uL^_loJ! 

L*^ emergence (tJliojVU Sj-4Ui _ S^UaJt ^ jub 2ul jl_J1 ^ j^Iot c<;^ 

OjjLj _ ( jjj_tiuJt jjj-ill CjI j m" mil (JjIjI ^yS (j^L^JJ^ 4_Lj J_>a \ ^" j 7>}\ 
ciiJj . ^gj) i>> t 11 ^ciLniJ tfj j <i[\ ^e_j4^U,l 3jL>.lj ^LlajVI Sj^kLLi jl i'f L 

Niels jjt^i jL±i» ^L^x-lll ^JLlJI 3j_^U>Jt! tilli i-ajj^j-al " j a» 

C( X t 4 Mi^Llil SpJa <;Lul 4 olS^Jl LJUU lJi^j LoJlIcj tt >t Mill <>u <(Bohr 

* " ft *■ * 6 t 




5uo vivo 



tjl L:7 lc 4Jj^_3 J 1111 I Jut J-o jtitjlj _ j Li- La_A>L£j _ tjy*-ui£^\$ jr^jjju^ll 

. CjljLu>Ji ^JLc Liajl ^jUs j^>-j l$J Sj^LLb 
j-y « L^Ia clIUa t «reductionism 4JL*yi)> c_ * & j.a SlsLl^VL 
typological ^^a^JLll j j<n "iTI» ^Lj* j^tj ^1 1 1 <>Vlj ^1 jJLc^U 
^u-ul jl 1 1 ly'^ «>i^ JjL^ B ^j— t-^Lj-iil I ^ jl r (jllo! ^ylJ! ciiij i« thinking 
lLUj? 4» mUH c_a>LoJ j^ll^a < ht)is<\ messentialism 2LJjjuaVl» 

4_aj|jj ^ JL_ C ^^j-fl ^ ^ 1 U I jufc Jij— oj £_jua3t 1 4_jjj_£. 1 "t j n\\ j 4_uj_L>^ iaVl 

V c^p- ^(population biology jjLAjJI Lj^]$-u» 4jjjUV1 L^J^j_JI 

<Gl j 1 J£J JiljJsI CjL t «y->o Uujj tCjLla jl (-JljI^Jo 4_oL<i! £.jJU JL-JeJ 

<« population thinking <i„^-1tl j.&J£» JL ^ q„ < nj La c> ^lJL<uj . 4lHu-Jtl 

^ 4j£jJ| JUJLxi (^jJI ((Wolfgang Pauli gJUr Lsr a±'j->Ji}\ ^qJLjlJI 

* ... ft 

4jLj ^j^s (jj^Ju 4_j jLx. 4JlL^ ^yja rtj (jl 4 \ \c u>j "1 q I La, v.ir. 4_Ljua_flJI ^JL^J 
: 4j^.j^.u.tlj tfLsoVl 0_p«. (j^i 4^^_>J1 (JT B 4_juoL>JI fiQijPta \$'t« JSU < In a*^ e-^'y^- 

(<4_l^Ll!I vijlj^l 4_lu» 4jL^ «Thomas Kiihn ^Lnyv jJ^ U jJ »a t^JLiiJ 

. Lfcjljl (jj-jJl 4_^r tr\\\ JjLvf L!j 3^_l_->J I (jJ JuL)l_jt-iDl \ MY j»Lc 

L^jj^i (J ^\ 4_o^!jiI 3LflL*_>a j^&Vl CjLlLxiII ^ul) jJjs JL3 <_Ji_Ijil ^1 J^JII 
( 4_jieJjLLil J^l jjlII 4_ H Ubi tfLiiVL ^jL 4J1I3 t 4-j \ jirt'tl 4_j^I*]i 4rt .Jiiti 
^jLs V|j t4 ji^l j>U1 />o 4 jJlSJI JJUj (jl^ JjI Ju ^0 <LoJl3 La 

_ ^itl Lcj_3 _ t ^>J>-«Vl q\ ^((Q^)) 4_j^ !r>\ Laj^>.^j C< <J-i-u ^yjil ((^jLtil)) 




4 j < a j I > j-a ^ t-fJl 1 A ^SJj J^SLJj >.Sj_<_t-i,o 4 j <tir CjIjjj Ju>. 4.i t.ajJi 

4jj_tu c-JL£f ^Ij-^j .((normal science ^A^. ^dc:» SjJJa L^jL L^ajusj 

4_<u^Lo t jSu L^jLa 4^Lj^_j_oJ I JL?c_4 jjjjU'dl 4_>JLlo «Q5^» 

. (j^j^ 4j^Ij j-lC 4oj»J1 

CjLlLajJI <J£ 4__l£ (JjJ (^jJl CxSjJI ^^-O^ . 4-aA_<_JLa j 4 lj i r^-->") (JjLujj j 4_J*jjLj j 
CjUjISJI 4. mljjJ ^Luaj V Lr xJI jLSLaVl ^ 4„Cj_A-j*^o L^Jjl—^ JL_3 C^jL£ 

4-JLUJIj l determinism 4_j^1>JIj essentialism 4_JjjusVl L^lu ^ t 4j t ^tl{\ 
<Laj-^Lo ^ - t j, yjlj j it! ^k. 1 <iin . reductionism 4_JLvV1 3 universalism 

4jj, t «"tl^ t4Jajl <nUj <■ J L ^J Lrw ^lj t^ y*- < i *iJl j n ^ i>> "ij _ ^ >• <^TI 

^jJI .historical narratives 4_iitj;Lill 7i\\j ^HxjVIj ^pluralism 

^ CjLaL>oVI C-jI ♦ j"i <nl ^ykl 3j-iL2 i^ltll SjUJUx 5 A ,,A* jjfe LjlUa (jL^ 

3Lj_^ ^jjIj 3l_pJ! ^cLti <. r>^l jj! ^ - JL>. j^Ll _ c>j£j) iJ-*-«J! (114] 




tjjrt n^Jj i^j^t V*i J£ L ^ ^L*j3 ^JijjwjJ,! ^1 J>JL>- jlj^l ^ua-u j*Lc J£ 
JUiJ^ t< j^ •> "i tl JL_3t_4S J ->r"i i »1 Lc* JLJjJll 3jj Mii tl t— ij T Ml ^J—f— 4_u ^J] 

J-I Jl_ju fjji n a i 'iVi (jJJ^I jJj-l-JI ^Int a ^1 ^Ci mi I 

Lcj ^LIVI (jj .^i^idV'i Jl_3t_4S 4 j <Mr jLa_cl jjjo j inn La 4_«_>LiJ, j 
L;r 3 ^u_ul_>Jl J_aL_«JI jj4> tj^J La Ij j Jj— aJl jnm t&j JLa^a £jl_>. ^j-au 
LaJu£, tS-r jU 3jljJl>- 5j-l1^ Jl y*. I . j _ ;r £ij_t_4 ^Jl2j jlj^i 

ljufc ^^y^J 4 tr\ trt-^j, ^ ^-^J-*-* i<_il?JI ^1 3jU^ -j ^> i ^> V" 1 1 jln->j 

♦ .♦^mAJlU 4JjLlj JSLi cLp-SM ^JLc jjMirt"! 4jjbta ^ m VM I 

«— il < .. " ^1 (j^-i-jvjJj j Ml Lrytj (tj^c jLLsl )> ujLiSJI I jla ^jlJLj <jl <_jX fl lj 

I j-gj 4l a 2lA^LLo Vj (_)LlSl]| I JLA <jL£ (jlj i4 u\^j>J\ L^^^_j_Jt 

<Jj i^^JxVl 4_AJ^Ja-iJI £j^aJI jjja 4_Lojfcl Jaf 4j| ^gjjjuaj 4 i 1 1 u inlq tJL>iII 
g.1 »>>f.Vl L-djUij <LuMjjJL JjLiuj L&l f.\^±Mj i LsLu yJb < >j < iMI (j| 

CjLJU_*JI op 3 ^^LlaJI 4-5_ij9JlJ1 CjLuISJI iZjI m -*Jl ^alc f I t jjU~MI ^1 

^yUl («(j^jlj^)> JL sLa—tJll) d\ (i j <t * "Ml j>n i t _ r l£, 4 rt miL£^ c»j nli 

_ ^jVI ^^1^ _ Lul ^jja \ uiA*\\a cJjLsj , . . 4_»J»j^j>J \ L_>.^]^la]| *\ olr l^n mm^I 
^ya j_L-Ti5vJ I JLjJlj>J 1_L>-L>u ^j^o ^c.jJI ^^^lc 4jL_iJI Ja^>-J ^trfc-Jc.Lj 

4_dj}^>*il Lew jJj j MT 4-Jj<i Mitl Sj-La-Lll (jJLS^Ijj V JU9 . . jLtuliS/l 

2 j o ^JLj j — 1 ^«JLl ^MiJI I JUfc J*l a J' Sj J' (>« 

i^i^JLl ^LLaIu_uVI 4l>.jji L^jLa LiljLs (j^tJJ i«4jJLAjJ! CjLLqjlII Lo^jJj-u» 
43j_»JLI ^jj] *t_j| r VI Ljk.jJjjjj ( jjiAjJI (jLas^a <J j3 'J - ^JoL-u-lJ _ Llj 

jJLiJL j-J-i-f JUe^xj ciiLukj j J_iL>o tlj^V i^i'U 4_«j>UI 

.(^jIjjJLi 4"m g mm Cx£.Lji ^ jJI) CjI n^ll (cic JLrjcx Jjt^i rtlTI ^jo ^JaLSJI 

l-uLv JS^ ^jjjL>JI j^jJL ^jJI Ly JL>JI ^aLjjJI ^jl (-^j^^jlLI (j-^oJe 




4JLJL>J1 ^ ^-ljud! (^jJI t developmental genetics ^^JuoSjJ! cjLL^JI 

£cjjLj» /jfC f- (jr LJi <Lflj-j(_A ^1 j»^J lLj! j Jij_uojJI SjLjLs CjI j Ll>- J j. i T 1 

:(JiL» 4_j_4_uLi_u^l <Lj->. jJj-i- J \ (_<_)1 ^3eU ^ ^ <i tl jjjo jJl3 4_j jj jJq! ^Jo ^jl ( n ii "< a 

1 j_& ^"i ^ cdJj j. if ...development ^LnJIj i^jl^lHj 

^c-jjLxJLj j^j-jv jJ jjSLliJ I 7\ ill tj-^. I (jl^- 4 j_SL«u V J— £1 nt-q 1 ^1^ 

4-t ^ijJUVI Lr Lc L^Lw. j_uaJL5j (>SJ^ i<_jb^b 



I 



obL_JiI 4_L_*j_Jl 3_^jL*JL1 c^L£ jl :3 » j jtnTI 

JjIjVI LdOL^I (jt j^jii AXtfj ...aJLiiJI 
^0 g^lj >^>Tt 4__i 5J1 -w ^ tSjjj t^JL i ! j-iL£ 

.((S5l_pJI ^ La)) :jJL>J1 JIJ-uJI 

^jA tj-UjI JL_JI (_JLcl tj\S Jl_oIj . 4_i j—j-C. 4_lj>_x . lL> 

J-aIj * L )^ie_<i j I (jlj-f. .-»- j I tl—a ^jJL_£, J I 3j ^- mi 
'4jL£xJI d<j .U>U ((4_ul j_j_>J1» oj tn.?J 1 cJl^L^j 
^ 3^iit^ J£ J^l JU (jl <y3 Jib Ai^Vl <j£Jj 
4jJu (JjLojj , 4-u-J| djLil (jc (( ^° Ll_uli)> 

(( j i ijr jj» Jl I jufc <jl£ 4_cJjLdil <jL>^-J! .CjjII 4laj>J 

JUu ^.g-m U(fj urtfll)) 4 4 jlf ^ilaj j mi .ill (jr i3 

,4_ct_u_ui! 4jL>jJ1 ^ 4_uolitJj «^JL))) JL) till J 




3j^__^Jlj ^genotype 
.« phenotypye ^^hll 



jL^jVlj JLoJI L^xaj) cjLiI ^j->JI Cajl£" 4j.<i1< \\ SjjiJIj « cjj ISj j » ^ <^->r J^btjj 

(j-L> 5ju_ojl^ S^ff'n.ii a C-JljLa (Jj * LJLLc 4»jl m> Cilia ^jL-uj^U 4 Lmftb (jJLxIlj ^^Jl 
: ( _ r >-l jjjl t-cwLua 4_uaL>-j Sjjt a 4luajua CjjII JloS .^LlJI Jys 

t>uj j< n a Jj! «August Weismann jL&^a c^u_^jf» - ojd'- 5 £_W*' 

3juJu>vJI 4_JjUJ>JI JaUjVl ljJL£. jjlij ^ jJI Jjfc J 1 u \ ' nl ^ JLj>-^I ^jLij 

SjJkLla «3LfljJI» t j£. gQjj c CajL^j i3j jt"iU 4_1j_jl!I £_4 ^jIjJI ^I^JjJJ 4_>aj^U| 

idjll >n <n ^Jt L ^}\ Living 4 mj« II SjjbUo lLU ju jjiju V 3jL*JI ^ j«jb UjLs 
3Ll-j»JI ^x! juul ,j>>j 'i ( _ ;r A Life 31 ->->JI 4_l i^Uk ^jjjju ^_>.jVl ( _ r iii ^<ub Lulj 
frUJI L^^J^j-JI ^i*J 4_i.(i/)jJ1 L_d!jLA^I jjl^ jiiij . jL^v (^f ^ Lifelesseness 
4 o K ^j? Lr A Lufc Mill ^jSJj .«Life 3Lp-i» JL 3U <»U 4_3_lS_>JI cX& »j <r>11 

1 j olr (J-aLjljj (jl ^j— II jjJL_2ajj .J film a (jLjS^ 4_I Jj-^J ^ a «4 mij*U» 4 \\<i r 
no\ j "kJI» ^-4 4_U_3 ^jU" i ii \ V La A l'> 1V3 (((Living 4 t U» 4 j U f 

(jfj « Living organism ^^^jkJI t" U <1>jI£JI 4_iALa j-ju ^Ij A g~i jfhLa 

CjLjjJj>JI Qja CjIjlaju ^-ilu Q^Sj (jl (j^flJ - 4-l\ <i <^ _ 4.oijf U ^jl ( nj^ ^j-^L (JjL»j 

. 3Lj>JI Jys 4^j^t_a -L^jljjL^^ _ ^yJt fJ ^\ 




?«5U?» J I ^jju Is 



^<nn4^>.Vl c-^UjJl cr^-J iphysicalists oruij)^iJLi juu U-oisj - «mechanists 
<j! 4 ' i^M-v j^i ^Ijj ojjLu l>»L£ ivitalists ^>^Llj>JL) 4_iL*^l jLl^ 

tiUj ^^k. Lru MiGj .4laUJI 3jUI ^ LaJ^».j V i^i^ 2LpJ| CjLuISJU 

^Jb iftjjlj ^11 jj\ JJjJ <JL>^ ^-Ia)' 3^ ifi^ Lt^J ^c^-J-ILiil _ jJLo L^_l3 _ 

5Ljt.lt CjujSLa J^jv^ ^Jju jLdlcVI (jr Li (Qjfcjl^jusl (3>. ^liT j|j)j2jj^oJ ! 
^j-uljiJ Ui_£j j j i.girJl 4 <t a CjLxj^_>JI tj^'.r ii a <jr l£. 5Ll>JI (jlj <4 1 nt-ifl tlj^ I ftjjS 

cuL^J! <>. juj-*J1 <jj Je ^UJ! 3jUU Li>LUJ ajfiU* ^ 2L^>JI oL5l£JI 
Ulaj JIcj organisms 4 h>>»"U cjLuI&Us IcjIjU^JI ^Li ^ uaj^^a 

(jr B J^v^j (jt t^jyjlj (^1 ^j£. LaL«j 4 !**( V o iLjj-Uj^JJI CjLj "nn« dJjLJLlja 

^ La j>n -vl <:<j "( miIj dilj JUu CjJI 4_i_cuiijl Us I ...CjIjL«^>J1 ^Ji_£. 
CtAj-usI J-ni j^cljl JuljJlJI jl» i" r»l Juu j ^jL^s ^j-o SUflj^jflli La ^j^a^ lj 4_uLpJl 

.^^jJI JuLJl ^ji^^j^l ja I jlAj t «Organicism 4jj|jirttTI» ^L» l^ju 

Physicalists ^^u>^Jt 

Lo ^jj^Ldl q>\ tfiLULI j-aj) ^cJUll Cr *_LLLall j\(u{\"\\ \ S^SwJll cjV^ ^"i mVI jjl 

^a_^JLu tj-^oj t(J-jj-c.yi ( jjjJxaII t h Ac <t CjI <i r ^-L_jj OuL^ (4ju_JoJI ^Ijj 

VI .^a^_lc j jVCj («Epicurus jj^_o1»j « Aristotle jU,,.jf^ «Plato jj^L^Lalw 

^ La jjju OjI^ ^^lll <i m.H c-n<H ^j_lILjl1J ^LlJl ^LjJuajVI jL-u ^Um^JI 
4^LoLittjj - 4ia -stl dllj ^ j^wiJI JwU .4^4]^! J^il^Jlj 4JJ! ^1 4 t j jUll 




-U ft r rij JL9 (j£Lj (jl _^jSLd-lII ^j-4 > ,U o i H 1 JLA J^LuSJ OJ3jJI j jj^U^ *4_j_dSJl 
i".i,in m 4-fl_)jJtz> cr A 3 i^JLaJI ^1 jJoiil SjLjJLv ^Ld-Jj-La J t t-iUjj - LaLu 

.(Maier 1938 ^>jLs) «^JUJI oj$m 5 iSLt,^ » _ ^ _ 

4 j-y^ljX ill cjljjlalll (jo i Wn CLuL^ JlsIj^JI JUfc (jls t L^l mm^I JLjjC.1 <JT lJl 
4-LcjVl edli (^-o^ » 4 i^t^itl j tr\ C Jjljlj (jti in^Il jjj i^ittl j^-ljl C>«J ^^iJl 
^j_c La^ jgj (<Jji>U) CH 11 ^' (JojLj-B CjVU JuJL_*!uJl jl .'tVl 3jJbLLi Cj^I <u 

^jLj 1 oj'^ j^ip 1 jukj * Ly Jl j-fc Ls JSIjj . . . « Lul a 1" » jjJu ^ylJl lj^V! 

♦ CjVT ^1 fjyJb Lo -j mm II <-\ <!ll< iiL _ CjLuISJI (J^ (jl (j^o «<— 4_> 
4 .j «MI SjjJJI pi ml; jJoUJl (\10 • _ ^ 0<\*\) CjjKjJ ^j-i-oi 
^ <Lmj.niil 4-jjl uMl jlS^Vl (Jj-Sj ^jSu _ 4_i£.j_Lb^JLlj 4^jJl Lr L 1 Ifl"^; - 
jx. 3 *CjLj^q_j^>J1j CjLjLjJI £ji>^ (JiLo 4_uaLjj_^lj_d.l Cjljj_uajJ( 

Jjjt>a CjLjLuJI ^ CjLjI j)_u>ijl jLi"r i ^ j /in 11 ^yl^- ^-j^J 1 a j (Jjj-lo 
.^JUJl 4-i£Lua 4 A «tr J-c£l JL3 (jpa 

CjLuLSJI 4 ;<.! a < " . In n "< ^ I lllU ^n'l (j! < La ^jjl ij_L-ca_«Jl ^j-c 

\fl < ■irt'i ^LtJ-J 5JT C^sLa (jf » CJJL*J jl i JLrtVl JjjiaJt J^J jJl I juk JlLftj 
1 fl" qUa Jl_jJ^j LkjjJ_S-a Lr 3 ijL^ jl i I $ i u rt'i 4_atAjJ jl 1 ^ < m rt \ ^1 < nu < nl j I 
^ya-Ut.i 4j1 mo JJfc 4JVlj ^ <>t^U ^jjlSDl ifr? ^ in"itlfl oMj *^tH'^' 

^>Lv ymil ^ ((Newton ^>3^u)>j « Kepler «Galileo jjhlLww ^L>J) 

^1 C 4-i ( Lj t j^a ( \ *\YT^ (( j jljlL>-» (j-SLoJ J— oJ ^ ,^JL_»JI 5jj i^i 4l*v j a 

4 tjjtill l-j1 (jj)) : Jl__a I aJir 4 i^i^ ill j i r»r Ljr 3 Sjijuw ^jx LliLt i>>Lpl 

(jU i^J 1 1 ( m n *s ^rlJI 4JtiIl 4 ii L_ii_i£ Vji ^j-ll ^ 1 1 "n ^cJ l_a 4 o g ^jSwGj V 

^1 j mi 1 1 (j^-^j V L^jj-i L7-^' 4_tj_ujLi^Jl JK (uVl (j^o La jjIjjJIj 

. « 4 <t \]n a 4jfcllLo (^ i U j Vo (JJqj 4j1 (Jj t3jL>-t j 4^*K L^La 



V«6U^» J I U 



i^jJIj mechanicism 4.JV1 Li/bla llUjlj Vjj^q ^UVl Jl S-^lai- 

^^k- ^-u.'Uj t5-^cjj jA^Vl physicalism 4_j_1j^_la!I ^jjiiJI o-^jJl ^ jL*. 

.^pajVlj ^1 o i oil ^ <±jJLjcj La J^>> 4it_L*IJ| (j-uljJiJI 4jCj . cJe-* 
jjIoL^VIj CjL^IjJkJI /ys j-jj^JI Jjla < jr A 4_<^it-ua 3^_Lfl (j-U^J^j nil 4£^_>J ^jl^ juSJ 

<jL£ LojjJj . <t£^_>JI djuk clIlki jll (jji^j-flJI Js ojLuj ij^iH 3j,_L^ 4 4 * tu cjA£ JJI 

\\ • , i4_j_fljJ>_uiJl jjfcl trill j ilss j u ii at ^jJloj : j^b i£j^>J! lLUj CtljL>ol 

cr S LajLuLoI Jk^LJ*- 4_J>»^JJ («4_JVl» (jl Jl_jj .^^yjusUI (jr fl _ LjJ^Ju - ^_-}_4_>JI 

4^j_>JI <?jufc (jlfl LiJJj £ l^jij) J 4_u3j^aii]| 4£^>JI 2>jj3 l^] SjuJcw. <i£^*- Jj 4jmiL>o 
^UkII JLp.^ j^lcuua jys)S\ jJJlSj ct^- LfejLuaafll i nj til! jj t-i^aj SjjJ OjJj JL3 
isLpJI (JjLjISLJL <LLoLisJ I Cj\ jU illj j-^l^iaJI (^1 j j i ii <i") ^ Cinn-vl jJlS jj-dj 
.((Vitalism 4jjLcm> J| ^Itni^a 4iLii>3 Gaj 3jLc ( niinTt SjLubl! 4^j>Jl oJJtj 
^_rvjG 4JL%j Lir*. j-l- J I ^lc 4jjJU»JI mill ^ « j_lLJLso) ju^c aIa 
..4jj^>sjj£V| «4_uLp.)> JIj i«LajL-aJI 4_JVI juclJ La±Ld SLpJI CjIj j i n<Ti ^j-u 

^ jJI <±L*_Jl ^ 43j)jj ^1 ((Cartesianism 4_ujISLjj>) Jl < < aj^q Ja^j 4jL^UI 
jLfcjjl LiiJj tluJ La .«4JVI jLujVI)> :o'>^ «La Mettrie j^LwVb 

-^,111 CjljLt-saajVI <jf JLu iLuUfj L*gj^£ (jy ^ ^^oLiv. 4_>.^jj i4_uLj_>Jl jj, ^jfeL 
J, 6 ^ i ".i r ^oLjJI ^ all ( ,La-(_uljl t _ r ^ tLj-^-jSJIj ^L} j nil lZjVL^c-xj tiU j cJj 
CjLjljjVI I jufc ,jL^^ ( Lj^jJj-j_JI (JLse^a <JT ^ JU JUv ^yi^j^ ujl t j*il < " « ( >> 
4 MiAjJI j^l ^Ju La LiU j ^ (jjSLj V JLSj . . . i-pUi J^- (jyij t Ijj) a 

(jjJI 2Lj>.jjJI ^jJI j^kl ^ISU ^\ ^ Ij-jfcJij^o cJI Jul Lj-j^Jj) j jtl fUc. (jV 



^Vl :^jpCL>.^ja ij.ttu£. £-lu[j}\ jj^-oJI (JJ J3 OjL-u (jyjJI ^jrtoAJ^oAJI 4^^. cJj^j 

Johannes Miiller jJj-a Lb- *Luj ^ jJI Jj "i «II 4 nl j ->JI l-lAjJI J-t_3 jj c^L^ 



4jL>1 "l< ) Ij_j_>> i_3j^_»Jli (\AVT JA*T) Justus von Liebig jl jjJa a <■". j»aj» 
£->^ .«inductivism)) ^ijJEL-VI t_ukjJJ jlUin. ? L^jL cJm. L yA\ SLtjMJI 4j,u;H 

«Emil De Bois Reymond j^j-cj; - J^-»!»j « Herman Helmholtz jJUj ^ *>U 
4_^3_ll Lol .«Mathias Schleiden jjL_iLl ^^jjLawa «Ernst Briieke ^j^j om'^j 

JjVl 4^,1 cJu Juu ^1 JA*\0 ^Lc ^l^v CjIjlj ^1 4-WJ>aii1 4^tU 4^111 1 

^jj^-Jjjmj ((Carl Ludwig ^_j_^jjJ - Jjl£« ^La-ujU 3 a ciulSja _ (j^>-3 <■ d-i^V) 
cV^a 4_*jl3 La ^Suj j^-t M-3 .-.(Jacques Loeb l-ij^J dJLv»j « Julius Sachs <j^lj 

(j! 3_lj»JI Sjlj^v. juuuJui (Luuj^ «Claude Bernard j jIj^j Jal£» «u*j) 

j j Vvtl cLsLsl JLj-S « Ju y±±) - I3J - La! ♦ 4_uLl>. jryaLuxo (jjl ^y* LJL>. I^j nirt" 
JoLrulil ^LojL^jJs ^5 1 j Lub^£ j^.j hi/) k d "u <_jLb£XcVt ^JuLlaa ^^oj.^Jtil 
4_j1>J| ^clcj CjLuJI pic jLflc-ja ^ 1 a J n~i <— »Jlj>4 JLiJa «^Jl_JLu/» Lai .^i *tl 

djL^J J*-w jl^ tcAaJI (iUi j-Lo it-iaJ&ll ^fjl^l JSd • Residue (t^U) ^ ^j!>>- 

t jXJj CjLlIoaJIj (j-aJiicj Lufl JLtuJI Cxlika^o . Ly *-uiaJ1 ^jjloJl 

^jj-LOjj.jia]! <Lllc.1 U 4jjLjJI jLuait lJU ^ 4jtjoL>Jl <aj[aX\ Ju4> JL>.V (jSLqj V 
.^aii^adJI 1^9 (jy !i]l <Uaja>JI «4j^_u-uiaI1 CjIj^JlILi)) 4j1jJlII 4jjJ jjsljjj La 
-J ^Ubjl ^ (M-"t tjrUjl.-i ^11 (jj .1 Ajji j till ^<L>-L^J ^jl CiUeajmi 

OJ) J ^-^-^ L>0 (jt 1 1 ^ ^ t'S ^jjC ( rt in^ll 1. ^ \ J-l "u t J_4a-OJ « 4jj) j 




?«5L?» J I ^jju> lo 



jl)1j"< <,<>t ^JL^ij)) SL^Lj-xiJI frl j «i j^tl ^JLc ^Lfl tJLill Jj i < ii ^lcj . (jrjjsLuall 
4_^LLaJI ^ cj1_j_^ ^ :4jL j-3e_Ji <J$ j-c «Wilhelm Ostwald 

^ (jL^ JuiJj . 5jUI ,j-o S*Ua ,^5 (jLui IjUb 4_!>L_*ii «t"il rt"i (ill <<u r,\r\)\j3 
jj (Jj-S ^j-a 4j L^j-I*-o ^j£Lj (^-ul ocll ^jjuuaJ ^Lt (^j-5j^-j-aJl (jA 

ij—aj V j^J 11 «4_£lLJUJI» l^oJ 4lje_/0 (J^J t<< 4jj_j_>J1 SjJaJI )) < In nl 4_Lo Jl.% .yt-uu I 

4—11 o r I (-.Lfljjl ^jdl _ (\A^) «WilhelmRoux jj ^1 fltj» <jj . L^L$j1 4_Ic 

: j & In"! I <j* — J £j — uzi — djLbJkjl J-aL£ ^yJJ (jyj-jj -> " 11 4 L>.Vl ^ 1 > t 

t^gjl iuTlII j— ii. £_j \jliJ 4 Je-Ju jj—jLjJI t— ijj.. ■>■» 

Ci1.iLo.jJ I j j ' ■ (J7 ^ ((^JbLLa)) ^iLaju^ja /ya « LkJjuo)> jjt^l « 4_£jj^ » tlnal (jL£ JloJ 
_ Ijj -^J))c-r<< >AVT ^Lfc ^^j .< a jdtlj jj-LajJb 4 nlt'tll cdlj 1 fl/q Uj 4jjLl>J1 
L^jljJlxI Lo£ CjIj-jju ^ ^JUil ^ Lo J£^j1j (jrjjfcj 4_ju_AaJI ^3 : Jj_jj «(jj*jj 
CjL-lLq- kJI j.-<^ Jkt>k (1)^ Lr^^-'f n ^4 fltl ljufc (jl i^j—^- 1 3jl_j_a_Jj .«CjIj jJI 4_£^_>* 
uiLlw! ^yij CjIj_ulJI dJLA J£ aJLxbj ...CjIjJlU ^<m1<LiU ilsLjuIl 5jjb ^ 4j* nUll 
.«6jju.ua) (j-^-CJ CjIjj t'll djufc (jjo j j r ijJ V 4_j^j-j>JI 4_aliaJ|j JL^_>J1 ^j^o 4_juU 

tj£AJuaX\ (jjo 4_lJL>. CjLoK j^4tlnto (j| (Utt-Ij tilJj 4jLscjj hVL> (((JJjOJj _ 1 jj _ ^^)) 

.jji «ii"i!1 j ^AJI ^yk: L^jjJl^ ull-v jjjo 4 ojrttl 4lJ^ I^jIj t^jLo JJ^ ^1 
^-AjjL>o (Jj i^/4^^_ulll i _ T ic lj n~Tia a CjIj jJI d£jj>. 4 j o 6>Lt Jil n**f r VI ^oJ 
^Jl__£, jjij i«Rodolf Kolliker j£LJj_£ lJJjjj)) ^laj j f>>jl t o ^j^i* > 

Jit IjJ^ iSljJJI <Ji*l-l iOLojjj™Ajj!SJJ ^j) (jJI Jjudjj ^j_4_ujj_<_u ^^vjj j,1 j i ii 
4_lk.I (^jJI 4j!j ^j iLM->. (^Jjill CjLIjjjkJI tj-o) LojkJI (jfj 4 4_oljjj! CjLIi^iJI 
CjLU^. ^ tZjLfl}Lo*V1 ^SLselj ( 4l^tJ 4_uL3_j3 4oLmL jjU"!i o' ^ AAL ^Lc 

(Ji-lj 4 ^U"i >aj 4_tlajOJ CjL£"j_>- Jij.s.jj ^.i t.n 1 ^ :4J1jJ9l ^j-aj > j oil! 
J a "< h ^,111 4-j.u.i,) >JI L^LiJl ^j^Ljjjjj jjkj «^j^L»jjJbl» Jl I flj'q ^SjtHj *3ljiJl 

, ((jj^ JUu !>Lt>. ^LuVl <:LlVl /ys 4-uljjJI CjUju^JI L^OJjJfl (jX. 

t_jLe-ua] lJljus j-jujlj _ 4jj mill SLt^J! 4jSLjjI£LJ, j^-T Ij-h-ula" lLILLA q\ 

-x ,xi ,j j_a ^ol^lj JjL^» cjLjJJI ^JLc cjLsc-jj < ^>"> t4_JVI c-aaJ.l^q 

frlj^Vl j^ju 5j^ uJLLa» : Jj-Sj iSj ■>* AAi) «Karl Wilhelm von Niegeli 



4_tL>J1 ^Li (^ic SljiJl j-uIj (jLfl .«4^j^>Jl ^jJLuaJI 

^j>j «<E. Strasburger j^-j .< "■^■» ^lk^>La ^ jL^ (^j>L>>"< >aj) 

0? j^ls I^JajtL a? j njj i ^ Tl . 4 j K 4JLLL>. (j^Ja cdJjJj iS^Ul 

e^jrum jb V ji <Brownian motion LaU-wj ^j^bjJVn Jl ^ «ojLh w 

<jL£ La cLaju^Jlj 1 JlAj iCjL£j^>JI olxJb ^1 L^j_>- jjj I jJmaJ ^jJI « Lc 
. LajI J AjjJ^Jj 4_uLpJl c_j«JfcJua <__)L*-uol ^Jfc^jJb j Lxa 
^_iJ ^3j.* T lj La, I if t _joLi- (J^-*j*J ^juallJ CtJftj-H (JT ^J^_uiJI j_xi_u_dlll t ^ * ^ ^jl 

(j^a JSLI Iu-J3 j-^j) «F. Mieseher j r.t^n ^JUl ^SUS LoJujls i^La^-VI 
4_lL> ^^jlc i ^ ^Lc <ya 4jj^Jl ^Lajv^I .Mi"<i /wq («£_Aj>jJ»j <( His 

. 'djj\j^tCi-Ljj\ j 4uL>J| ! u Ail clil JL>-1 4lL3cJ! 4_J^1 4jLlLo^J1 (jr A J_<a_|_>JI 4rt jloj 
idl JJL) jjfc 4Jal 1111 ^1 4_i_q, A I 4JL LLuli: JL9 _ I Jufc 4 i lr> Lr ^ _ «j.mm <a» ^jl Jlu 
1 arv 4 <j < nL>Jl (JjuI^jlII ^jl ac_u^J (-L)L>-» ^jic! JloJj . 4_loj^ j 4jc_uj dJJji 

CjLj)-lK^-U)) 3l_*_i-Jll ^_J_5til 4jJ|J_Ll1 ^j^ol-C CjLj^>S Cum iH L_)Ll^JvVt 4 j l<i r 

(j-faj L*ju£. ^?JIj J«J1 4 m i^ij jISLJ #jJL1 .cjLjjjVI ^ Lu|j ((Nucleins 

^u-L-tSolj-j)) Lt ^Jjl!1 4 (i ml u_j JwjlII jiUl CjLj^ mi ^ 1 i j t ,a Lx. jj ^jlw :t_-<j^J 4Jj a a 

cr* i^iJ \'4 «Branchipus 

(**) 

jj* ^JjLaOJl Ijla A ; «Artemia L-^ujl)> 4 a >m\ ^ . 4JUJI ^jla *(Jj^^' 

*_4 Lcje.Lf.LLa k j^Lj _ 4^Lj^_LiiJI *Li_4-lSL1I 4_JuoLit_i^ _ ^ Ll-cj^JI (jrVjLAjj-L-aJ 1 (Jj-fl 
j-jjLj 4-ajMJl 4jlxJLj ^ jJl _ « Sachs (j^ljw (jr^J 1 4jjkjJ^j_J 1 ^^jLlc ^j?o- 

^ 4_jjJ Jo£ JLlj - jLV "Jlj j-*jL1I ^ 4 ^1". -^1 4_j_>.jL>JI J^1j_*]| 

4 c^jula Cjljjl — j J__a LaLcj 4 — dilL>Jll 4_uLjJJ1 ^Ij — i^/l djcA L_Juj t t^Jlj i.Jl 

.((SjiljliJIj *:Lllj »ji^ill C'.ijv. Ja fiUjLalLa i_3jj-Io Ci>i L^ujp /ys (*CjJI ^ lc 

.L_jjmJl fUl oLuj\ ^jj^jlILj jjLiJl ^u_^l (*) 
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CjLlm'iLoj ^ «Wilhelm Roux jj ^sl^L^)) 1 j I ^1 (Entwicklungsmechanik 

t^j$J Jj_3 Jj 4jLLaj C-cjL^ ijjvVl ^ 4_(_ujjJ,j g't $ > tj in r ^_<-uLlIi (jj-oJI 
jjJjJl (t_ujL>Jl 3jL_p-jJl SjialJI ^jll 4_o*Vl ^ci^. ^ jh ir> r^> ViU 4-$j>.\jl 

_ «jj» JLcl <.ua JloJj * J^jud^Ij LifliiiL) 4 rtlt"itl (JjL-uJLI ^-i^ a I <i"i ftl j 

^ tjl^ - «Hans Driesch (jijjj jjbfc» a <mu\ ^cic <y3 ^ ^ . ^ " ^ Lliaj! jjbj 

(j-ujLo JlA d^jJI ^^^i 4j£Jj <<_JV! A j_o JjLlcl ^ I jjlAj ji^l j-*Vl 2b I Jb 
Jjj r?r.jJI I Jufc Juv JLaJj 3jlV<.a <( ^ Llj>> )) i_3j L~n a ((^It) /yi Jj_*_lll j^Ajj 
iff U 7>, i.a.a ^r\_Luj>- ^1 (jrCL-ti>JI jjio j_2e_JI a\a\ (j*^>* J '-^ ^ 4j£Lcl La J <f 
^"j^fcTu - « juaia ( fiini)) ^1 jj t"nj lag bl Jorw^Lfl *4_lL>JI ^Jll>.^ 

j^JI Lg<a J£ (jlitJ^ mil (^sjjjlIII £yi tjl^j^J! i j^_^J (Jj _ 4_JVl 4_jj> tni 1! 1 iU 

^Jj _ <LL%_l!I 4_jJL Cj | j j ' " ^ ^ 1 dJub c I ji>- ( in K,") tit nbJLl Cx^jJI ( b7 ^J 
(j I 3j£s (^ijbtjJb 3_iLc ^jjt <flj IjjL^ ^jj jJI dr*-^- jJj_j_jlII ^1^*1. -l^laLrtt-mj 
II <j£Uj V 4-jj-j_^JI Cj! A o t tl^ 4 i int "t,l CjLuLSJI 

. La Li 1 j-mirti Lhjjuirt" Reductional Physicalists 
(Vitalists) ^^ILAil 

<J-3tJ ^ j i^>" <<J Co ^jlj inf. ^_*_uLJ1 jj^-dJ I j*J_S3 (jjjj 4_i 1 a at J I 
1 1 n \ j . ) A Y * ^ Li Julj L_>- j-j—J I ^cic j j (jk i_^~>- ^ «i lr, J-xLhj 

^jJ] cZjLjI j) j r^J 1 j CjLjI jjJI ( Jr u_ujlj ^V-L-* <J lL<_>- ^_yC CJjLSbj 

4jf naturalists j t j j U II ^"^Jjfc j^lc ^LS^ ^ L- f ajuq jj ^fc jmjj 

4jj <T ^jLia^L>a (jj^J I IjJjLtj^ i 3>Lj>J I 4 a> j j ^1 ^3j-laj Ijj-uLj 

^j-o j "i^l) u <\\r ^_)LL cj! j _ 4 j 1 ^ t " t, \ cjLuLSLJI 5l_JT ^^x. _ «cjjl£bj» 
4_ljL^>JI <u_uj oil jJj-a IJla ^jI jl^j i(L-ojj^LLj^i jl Lij_i 4_jj^ 

Hi 



LiJajl (Jj t « p. Ljj_uiJ I j ^L_a-i£JI oJLl L^cLu^>-! /^5LaJj 4_jJI 4 <_nU CjI j 4jj_j_>JI 
4_-(_>JI CjLjISLII Jjj>^ (J-*-*) LjLuaJLlI jj^s j u.i.<Vj lj * ^1 La cIljjx jj^a 
^ \ljLI o_pJ Ij CjLLxJI Jl_l3jlU1 4jl)L 4_lo.i c v'i CjLLus JaiKjj ,dUj,,.jM 3jUI j 
^jua-j^a LLiaJill aJJb CoL£ Jl^Jj . ( jjlajJ 1 Sj-aLLs j j inn'A 4_>. jj_Lall ^aj-ilJIj 
^-aLaltAl I j^-^J Cr^LjAll V ui M t ^-J-^Jj-J-flil (_ r JtojLjL J a ^j^*} <Jj-£ ^j_a JLflJ 
4___pJI CjLuISJI (JjT 3j£fl <JT lc <Ji>^ j£j LaJLu iSLxstil 4 i^aUtJI ^sj>\-u?l>J\ ^1^. 

(juSou a 4__jbUJi ^ dJij ((juuJLoxH J^J*: "i i 4_± j ttr> CjI j 

,^iin^,t,l 4 i^j^JI jolaj ^ U£) directed adaptability 

4j^>JI CjLuISLII ^yjj 5l j**U 3j jitl L>Ji ajl m^tl -iJ-^J 6jL> J " * J 4 j a j till 

^3 (jL^ : JLjII Jj j <■<! Lr L*J3 . ^1 *» f <<M ^ 4_cLa^>Jl oJUfe 4_jJI j n ~ n*i La dfrljj 

t^uJLiJI <2r\_^l ((Lenoir jl^ii)* ^ g ji r 3^°^ u^H^>^j J .' ^ l^*^ 1— jjUi 
i.inrtt 4 tail 11 cjLlUjJI j j ,n.n"i ^jjlj^j IjjL^j iteleomechanists 

3j-aUoj lJi-jSJlII Sjj^Ui jp^-j-U 4Ti-cv^Lua ^*JLC ^ya ji nj J^o jciljJI ^Ir. Lai I 

^jjjLUJI (jj^UI 4jL^j ^ **i -^j . * ^*Lc Juua ^jj-^jlj (jjy i y jj j-^j J 4 a i »^La 
J I <(^_j^Ji^J» (JllLa ( 4 j <i j J»_Ln 1 1 4 — <£\ Cj\ — jL^ lt^~ ^-^^ J^' u' ' ••J-" iC 

. LLb^jtLa J^^Sa ((c-.jajw jl « (j^ii. I j » 
^ CjjJj (jl JiJLa <iS a 4_£j_jw CxjL^ 2LjjLj^>JI ^jl 4_j_3 < < 1 (.» V Lc-aj 

j] ^(^j^a-U)) ji^tf «jjLiTL>-» j ir^C £y& 4_ J)ji j^lAJ I JuJo L^Liil CxjL^ LaS 

^jfcUa^a (jlj i2LiT VI j-j4> La ^jlj-^JI ^jl 4_?j n a jI^jusL j*jLSj O-jL^ Lgj( 

^^SLJj .«4_^j^v 4JL_>- a» L^jLj J^alSUL [jbj j m <i " (jSLa^j 3l_j_>JI 

4 j ^ II ^aX.lj-jaJJ ^j-u\->J\ ^-tia^j <d,a I^jL^ La j Jl_oj _ ^_jjLlj>JI 



.(^^ill) «Kant c^i\£» ^UVl >_aj ...l lo.11 Zweckmassig keit 4_uUJl ^JaiJI (*) 



?«6Lp» J I u 'i«o lo 



SjLo Jj_j>^aJ JojJj—a «3l_f_>JI » ^Lj_S i^_uLxj>JI t3d>^ fl 'j LI I n 

j! ^j^L^jjjaJI ^u-ul 1 ^jlr IjnIUl j^^l cr ji j CjIjLcaJI o±y>-$-A julL 4_^dL>. 

3LpJI (jf ^4La j^tj ...(Mlo 4_ul j^jlJI 4JUJl£) State 4JU. j^Ijj 

Lebens cJaljJ? JJ_j_J : L*.y^j_i IjjLj ^ CjUlJ ^ 4_udL_>oI SjJLll elLi do , ,»l 
.«elan vitale JtlA «Entelechie ^MiuimUj tkraft 

<? JL& ( _pL_4 ^_^>-j Oj^-aj Ijl 1-^ U-J^Jl uiiaijl (j^a-t-j jjl jjJl_>J1 

cjjlkj 3LpJI j I ^ .HI teleologists <j^_uLiJ! Liajl t 3^_Lll 

(jrt jjyjJl 4_j_jsiJ1 CjLljI£JI ^a^i ts\ ^ -j^ tj t IjJ «4-_u_AJ» «4 j m a o> 

psycho lamarkism 4j <,in'<\\ 4j£jLOUI t_^juo) U.^j « nri" ^ ujj^)--!^ 

.psychovitalism 4_u-uiiJI 4_uLpJI 
^jjLjJlJI Sjujui j-lkj cj! ^ -vj 4jj) j>. 3jJs jj^j Sj^La ^ juJJL <jL£ jloJ 

1 jut (jL£ * LfcJUu L-oj j mit ^_jLi_uil (j^JLJI <U t nljl J-Laj tSjJaJI a jut 4 « j iU 

^JL^. t (liquid >IjL_u um jl1 fluid ^jLo ?cr i 4JL dst jju ^ ^-j_>JI J^aUJI 

/yi cJJ j ^vu^j_>.^laJ 1 ^ i4jjlj^>Jl 3j « u J I j «^j_u 4_ujL>.)) lJujju jIj-^ 

j j r fLr< i 4_ujL>Jl_3 . U>1 L*~a Ju J_^u ij-SUj V ^,111 ((4-jljU1 » CjLjtI Umjl 

i JSjLJl ^t^ijJI ^(.M ^J^U Ujl imU ^^IlJI 3jl^ >JI LiLJjL-£j (Jjjfti* 

^UVl ^ t j iUTI ^uJUJI up> 'JL1II J^i >3 tjiUti ^Ijj Lo ^Lc 
t j aif (j-oLiJI aj^aJ\ j-^ljf u-Lfi. (^jlII) (J. F. Blumenbach ^-1 > \a ^Lw 
spontaneous ^1 ^jj^oJIj ^Ij-ojVI^ J-LiJl ^ 4_t^l h "1 ,.iL < .1 <j 
^jUI IJufe j m <j ^jl^ ... (mutability j mIViU 5JbliJlj tljjIjSJIj t generation 

udJis 4jt_ifo 4_t*JjJl 4_L^ljjJL !^jJl_>. 1 jrtj ii-v i^j mi _ 4jl_ai^ - (Sj-i^^ 

c (J^tlJ «^3J^>J1 ^jUI)> S^SLfl c^-j^Jj j-«Vl 4jL$j .4_uliL>JI ^Li 



.((Johannes Miiller^J^o 

«J. Hunter oLiLlS' LilJj C7 Ll JjG At • - ^ A • • ) jAc j-^LJI 

5_ujlSujJI jLlj ^L^^n -v LuijjJa ^5 . . . I <i.& j.i c 3 « J . C. Pri chard jjISo^j»j 

*1 inrVl cJijUoj cLjlcj *LloVl ^ 4_^3_4-^a) Montpellier 4_L_Jujj_>5 

Lr l>.j .«X. F. Bichat oLiu-u)) jJ^jjJI ^JLtJI Lfllj^j i4_uLpJI i, < a.'u ^ ^ m ♦ a 
JiLa jJ j_ujif cjLl^jloj-« <Luj1jj ^ ^j^t^i V"U «Claude Bernard jU^j 

J* JlLc (jjUi < .h jUj ^Js\ a <\ i$ jjbj aGeorg Ernst Stahl ^*^Jl" o-^jl 

t^lj-^^-^ (( L)J)"' > -^^ ^Ljjln ij I Juv j g"i ij^Ii^. ^jLuJt OJ-^' J^li' 

^jj* ^yjljJI ciu-Aill ^ developmental biology ^j^lalll Lo-jJ^-joJI ^<dc jjIjj 
> f lni <t "<jj Preformation ur L-2ll J<n. "tt 4jj k JjVl :^>-^>^ <jrH 

^JLJI Jj^JI ^m.> J£ Lg>^ ^ ^^^"^1 5_jJLiJL>Jl <_iLiJl ^jU L^jLrt-i-^l 

(jr»U^I (jLuilJ! jjLk; (pJI Jix^J! JU«"...,1 4_jiUVl CjUKJI teJjJU (jJS (*) 




?«6U?» J I V7 lfto L> 



t jjUliT Lajj^Io JIj-jj ^ mi ->tl ^Lua_c! (jf LajLLqj *«epigenesis 

J. 3j< 4_l^j ((Casper Friedrich Wolf lJiJj^ dJLjju^ j j < «L£» 4JL>.Vl 

j i 'c oj \* tn\\ 4\"K\\ dlij ^ ^jJj (^jJI <j -sJU J*L*J1 cdJjJ I j <\\r LdJ>*3 
.(jrtJ^o £yp ^ jJLj j jJa ^1 L$J$jcjj _ 4 j 4 < ^ j j 1 1 ^^jb _ 3j j <i.?iU 

.«Vie essentialis SLpJI ^1 J-aUJI W$l jij 

<_dJj Sj^La <( F- J- Blumenbach ^L_±lfljJLt» j_a j-^l ULc ^1 

LkLj_i_ol Jl£j tL ^aJj_«lJlj JuJL_?tjJlj jJil£jJI (— >ljU r i4Jt£. £jUJI J^oJI 

{ £j±-\ -ij^-J LjJ=l?I 4jJ Jj .«nisus formativus JjSLj^JI 3^1» 

^Lo^yij irritability JLu^MI 4_JbUJI Jl« SLpJI ^Uj^I ^ uiJjLSJ 
i^j-dJI tfJL^J 4 (i j ^ j j j ui ((^LiJUjJLj)) , \ rtTj * Sensibility 

LajlaLAj ol jUr Cr ic 4jjLijJ cjLo>Lc _ JjVl JjkJLI ^ _ La LI \j m« « 

«Naturphilo sophie 2^ .Utl d.iM.Utl)) o mil <_^UVl SLlcJUJI j^-a (jj 
^uLLlI u>^' ^L>l-V <LtLiij «J. W. F. Schelling ^'AAo) ojjb t^JJij 

«Wolff cJJj_^» JLlL-ci (j-* u^j-^jJj- j jll JL^-cl L^j <r<« < nil ^^yljl 3 A* all 

£-qj>* 4j1j-A 3 Mir (^jJl - «^J$ja» q\ jj iUULi (jL^ f L$jV1 Ijjfc (jSJj .(((j^U. 
^^JjJI ^jjl ^Lixj ljjL£ jJI dJU_x»>Lj ^ >fll>lj 4£LLa ( JLijuJI 




m£Jl1I JjJuJI n[\ Lai : j. i ,, g~) 4 <i j> ^1 ^Ljj ^it a ^Lj iiuLuxo*. 

- 4Jal A -^j ^x-j _ «Lebenskraft 3L^>JI «jJj-«» <Lajl3 

LoLoj 2L>JLuaJI oljulaliJi l-SJt£- U^H" jrttl j*Ju9 JUdJj t << <_ ;y Juje_J ! ^ I j 1 
dilj J ' " ^" L*jL-3 (jL£ UL IjJaj _ i4JVI 3l j_^Jl 4jjiaj ^j-bJiil 

OjL£ icdlj (JJ Xc *Lbj mi oil ^^JLlI *Lul 1 n-wV ("frt mi" *sl 4j^.j >. 

« Driesch <_>iuij-i» jiil t J 111 I Jj. ( <, ^Ir j . 4 ojor jA^Lu>JI oV-sbta 
Jij^>. _ ji mi r ^_i-oLai ! aJI ^jja j^>-!jVl j- cTu-« 1 1 olj tl - 

p j Us ] 1 1 (Jiua 4_i_>. ^Jj_j_JI I I ^^iaJU ^ i, «n.rt" «4 j nj^-JS)) Jl j, y f 
(j^it JJ tjjl£lJlj u'^JJ) * "ill JuJL-3b_jJIj * 4 j Li y\\ <- m 'sIje-IJI ^,-31 jJl 

:4"il^^.>Lo j^JU>JI J-oJS ciJJj ^oj .sl^jJIj g^ljJI JiLa 4 j mi <7ilt ^JkljIaJI 
U.1 l.-v I 1 <iK (((^lujj)) CjLjLH£^ <jr 3 M^jJLo CjI j (J-^>- L^jL^J i u5v"n La 

^yic ...aEntlechie» :4 o ^jtl 4^»K Jit^a a Lr lxxJ\ ^alj^aJI» SjLa£. 

♦ La^j i ii n" ^jX. Q^oJVI 3T f - (jH-^ CjLtLqjLltj 

J^Li-j t jjo L^jLj/ La ~0jSj& ^o-C-jJI jLuauVl ^LSljJI (Jjia»J jlui'i'iVI 

4J0I t» ,m ^ajfc l^--wL>o u-jl i mi< Juv I (jLB LuIj L«£j t^ji^LUll 4-^jfj jJj t isxW 
\ 4 ^ ^Jo ^1 <(5l j ^Jl 4_JT» 4-:^U; 1 ,l j -w^JI JjJl_JI cJL^ - OJI Jbl _ L^jl 

^ j 1 ^ jj^o t 1" .n a L$j] ^_ii>iyi ^ 0^ cr*^ 4 reductionists (jj-JLwV! 

JLjjLIi ( JJ Jiu»a OjL^ L^jI 4jjLi_>J1 ^-LreJj jJw] < < i M) ciiLi-Aj . jrta^^Jj_uJl 
(jjjJIj A J_JI Mjjj ((jr^wjJ^jjLiVl) (JjLJLi <— )1 -t-iol ^ JJLX, 

teleology of 4_uUJI c_ukJuo (-sjla ^ n"<r I jo ^oLu* cJL^ 
jj^ij (dmmanuel Kant ojL^ Jj^UjI >» jilA-JJ q\£ Lull! .finalism 




?«5L?» J I Id 



j^ij ybj iteleomechanism 4_oUJI i^jjL* ,4_oLl>JI 

. final ism 4_uUJI <_cA.lt <u 
cluL^ t4_uLiJI ^Jj-ljo _ LuJ^- - j ^Uij ^Natural Selection 

Jj_Sj .« ( _ r *_j_xiaJI W>VI 4_j^_taj» igjjtViH ^-jJLlII j J < " «4_jJT>) 

jjj mi " <l ryi Jj-ajj 1 o j O^*- 1 " ^Haeckel JSLtA 

jjlc ^_uL> J_jJji j-^l • frl n ill J^wl tj-A jjj— L<aJ1 ^ u * j jUTI t-iLse-jJ^I 
tZj>Ljb JfT <0^j ^jJi ^j-jJl JlJjVl t-fll mm<VI IjlA ^ U£ t 4_L*j_> 

j»jjJ V LLui 4_uLpJI <-« a j.a Jjlj^ Jus « selectionism <_>UtijVI» <-« a j.a <j' 

III t 4_alV mil SjuJLii duL£ L7 J«-uia]! VmVI 3j£s JUud 4jVjL*la (j! JLjj 
4_4_jj(jl jJL_£ . 4_jj,JoJJI rtj _ J^Vl (^pl^. _ 4_il ^_jud^j Cjj ^Ul 1 $jJ 

:«rtiijLi*>> Jt 

* * L^jl I JU i L^JsLIjLC I J ^1 < il"tl J (( 4-J-J 1 J II » JJ ^tA 4_jI Ju ^^-3 

_ ciJijuT _ L^li Jj :«S3L^>J| ^ La» :j j -*Jl I Jlj m,1T V j n t ^ LIj^k 
ri j 4_a_al1 4_J3U JaJLa jn jt 1 j r j In'i ^Lj Ju J!l*j LIajL^ 

(j! ^J^JJ tj Mir ^_i-4jLiJI (jj_aJ1 4_j-Sjj-j_aJ Luaj) (Jj t4j glttl SjjjJI j i 

JUlj f L>- L>iJ ^ Jl2 _ 3 Llj>J 1 jJb IjJcaJ L-Aj.,.j, ii » a Ti ^ ^ _ (( 4_4J LlaI I )> 

(jL£ (j-UI lUu.. i"TI ^ 4_3 j, i »i U 4JVI 4_jjJa_i 4 I — ^ j \ Xj 



\ \X * ^Lc fjl\ ^yAi iJjalSJL LajLl^jI <LCj-luA 4 MtAjJi <j|$£i <*Laj J^loj 

. 4.j.l".->J > l Cj\j3JX\j jJ^I^jlII 4j tjlfl" i nj V JJLc 
^UlMJj-x^ \ "l-i a S^SLdST 4_J| "m nil j In ill Julj3 jJk (J>»lj_»Jt j>JlA Jjl (jL£ 
4 1 j i nj ^ I ^1 L^jljtjuol jLalls! jJt I JlA ^ <.m . .1 H jjl^ JlIIj t 4jolf L^ld 

_ « 4_j ^jjv. 3^9 » Jj->-J *- ^ 1 1 4 j mi ^JfejIjj^aL _ jl i L^juaustAliJ 

»j).i>iT1 ^ nil (j| t>^-^ 'Lfj^**' 3* Lb iJjLse-^ (^1 ^La| (Jj^I^jlII '^>J Lo 1 J> a 

.iLpJi cjL^KU a^UVl t-flSUb^JI ^ 

4 i'u jl ri " r VI , \ n LU Ly Jc-jj II jl ... -r'lVI j-A ^LUI J_aL«JIj 
3jLU jj-C LoLxj 4 nl" Vrt « 4_to L>- » 3 jLo ^j-c i alllj (4_l»J1 ) 4jirtt"U CjLuISLII 
,^>3jUI 

jjt <~rj_^ £y*j m^j^Li^Ju±uLj\» fuui\ jljlj 1. o-j-a t Kollicker jiLJji? 1 a jlr 

^colloidal chemistry oLulj^JJI »U ^< jj* j-AJjl La o^j- 1 -*' AJI ^ 
electron ^ yX\ j-al "<1L> 4_j^_ H >J1 »l j o j<TI jIjl-u 

c.nUj <^j>Lj)."j .alt u rt j rt ->J1 t-x-i-^jJUl La qLcj^m microscopy 

4 j mi f Vlj <4_j^L>J| CjI j i>> »11 t^^-Aj 4 n 1" ->JL 1 4jlj^La 4 t j. iU L;r Ll »j) i^ll 
SjULj ^ o i uj La Jij^v^J (jJLuk JUlj lafkAj . . . Oj, \ & \ \ oLjj)->JIj 

\ ^'(j <\\ th a JSLj 4 <iKfl JLA <"mi "t -%>t ^j-cj jl 4 i«->L>Jl 

4JLj>Jl Cjj i 1 1\ *<> (4ijLc^a 4JijjJajj <4 j -»Ij j j U CjLo]JJL1 ( |_>-c 1 ^ <; j Lo^o j 
Ij^xuj La J^xjj ^c^a ciJLufc Juu i^LtiLj i L^-t>>j) j 4 ^ l^-i < ,a<n 4_u|j^jL)t 

(jl (^SLoj La ^j->-j 3 ^SLa juJj jlS Lo ^ HiSLa^ ioL-jlj^jJtJI »ij 

^ j in rtl jjSLo .1 1 (jjo ^ j irvlj <«4_j_>J1 3jii,l)) 4. <a , nl J i^i flia jJb tl^o Ju 

JjL_4 (Jj-^-i J 1 .' * 3_iUll 4? JL_^J _ 3JLJJ-^ JJl_1J J _ 3j-— <-^».t I Ol Ir^TI 

c'\ 4 > '>» * "tl j-jU^ L4J ^ylll macromolecules «4 «> V i^tj oLSu^_>Jl)) 

L^jIj 3j -L-i .uati CjLxj^__>JIj CjIj jJI (j^* (j 3^ _ LajjJlj _ i"'l C 'j3 ^»11 
oLi^_fl (Jj3_>o 4_jjlSLol ^^lc (Jj-lj Jjt O^J ..4 j ^ U j_uL 3jU1 lJjJIjj 




?«SLp» Jl i/iao Lt> 



SjL^j _ (Urea Ljj Ml) L_Jj_J1 3jL^ J.ul-fc— "lj ^ AYA ^L_c « Wohler 

. I 1 1 ♦ ^ A \ ^ i ^ 

CjLJLj_*J1 ^ „x i. a a" I JLj (j I Jj^_5b_*jij t J.u.1 nlL CLj^Lj JLil <LoLa j-jlC 4j^-J-3- 3^9 
f. I^ j j .i _ 4 i*f t i^i^ i a d « i iU t ** 1 1 ^ 1 j < a £j~a 4_j^^JL^±j l^j ^ i ^ | j | . i 1 f\ \ | 

jj jtA. jj^ 1 a g 1 J I (jL^ ^jl j o \ f (jljJL*. j-JiVl ljub ^<u-u->. (jy j3 tiJjLJu JuS^ \ its J a 

cr lLj>JI ^Ljj_JI 3j< hj ^L^JI Jj-j-SJl cr-^l iS^\ genetics cjIjjjAI 
^^k- - 1 .tSL<t-4 4_ul j «sJl jjfcl^IMI j I,,, tn Jjljv U>a (genetic program 

Lafj .^_aUj_±JI I jufc L^jcSLjcj 4_ij> i in a Cj1_lU_C. L^Lu^^j _ IjlaXI <** <■>->■ qj6 jJ^Vl 
Jj^Lj 3-ilx,! j-fc jl>-T ljL>ol (3^>- (^'- J ^' jJl t-cAJua j^li <^£il\ el)JL>J! 

jiujl U .^*\(Zweckmassigkeit ^uUJl 41aJI» ^ «Kant 4jjJaj 

l-j! V "iWl 4_jl^aLLoj Teleology 4_uUlII : L<ufc 4_J1 "1 j % II t-tAjd "< .j ■ 
t-oUJl ryi cjLLl>JI 4^L>> t>« «<_uj>jl^» ^ c^tj>o Anti-selectionism 

(jj-Jl " J Ml ULLd t jjbl j 4jj 1 n a oMj^ljLt Lijl JLaJ j-^^l 

(j I Ij a r j J*_3_3 . IjbjjQjf^ 4_lj>- jJ j_jjJ I ^j) 1 » II ^*Jl5j ^.u ,u> 3jJLc jlsb_>- ^j-*-u 
JLas-a ^1 \ 4 ~\7t *ij ^ o U M J n ^j-fl 3l j -hJI j^bl^la CjJljxI J_fl 4-jJl "i j rtll 

LI I jloj j_pjLj ^uiljJLI ojub tj} LSjs* . (2-»^U!l c Ij^ La) 12jJ>^LlJL! 

^jJI «jJj-o)> JL-lo ^ " *w ( Jj (((^Lj-La^oL)) (Jj_a 4— n-a— m ^.1 ale 

.(^j^II) xiL^yi 4jUJI» ^j^JI L*Ll« 4aS>a 4^U! : Zweckmassigkeit (*) 



ijr 2i «^Jj_«)) J^Jjaj ^JL*_3 ij j « ilUJ (jj—iojj j L^jJ <jr*-^ 3l— t_>Jl c-uljj*. 
2Lj_uoLua j-i,r jL£_3L> Jl_>.V1 1 j » ^jj 4JiiLc^a CjVL*_> ^paLv ^JjJI jxjjIj jl 

^j^UI Jja-jJI jj-uLtu! ^-juDJ <j_a (iL^JjVI mi; tJJJLjJl 4 K.tTu, a J J i ii rt "T 

duaj£ j^jJl (^jUlI! i nriltl <_dJj 14 mJI .^njn-sJl jjm n"U 

(jl ^Jlj . . . SLlxJI j j < lit?" -j-C Lfc^*-CJ 4_uij3_L-a]1 ^JLtjua /_yC ( iiin^it 4jj>j^ju3 

jb ^ WV ^Lc ^ £>-^ La, 1 1 r Ll^tja ijL^ «Francois Jacob i_>jJ£Lk I j m.'iIj^)) 
4 1 njj j ^ Tl Jjc_j« Jew ( 1 a j < organicism <>> t II ^1 JSii't j! J^j 

^ L4I Jj-^-j V 4_usl_>. Lfc^-JJu 4 1 in i'iII CjUjISUI (^jlj jjja Jjl 

VI 

«jjtjjjjj— ii L>dLUl )) J^ 3 ^ Jui> JlLo cJLj „\ filj . <L-L-(ia,.t "ill CjLIjLSUI (jy ic 

L> *auu*v ( ^ MA) ((Francis Crick <jLj£ o-<^"> '>l>s» J4J .(jrupLjjj All ^>>a£. j 
j-t-oTi nil » : Lufc t^uuLj^iJ I jjja cryjV 4_i]l"i j nil jLS^Vl "t jni"T ^LaL^ Lll^ 
JJo3 [/\ c-u^JJI (jjoj *« Eugene Wigner j^>.j Lr^jd»j « Walter Elsasser 

jj—aJl JjVl 2^!>JI n f 1 ^ tiUj (jja JL_i_tl jj_^aVl CjjjJoj Jl_3j 

(jl tfrlj^ j nil JLt-a 4-jojLa:„r< ll ,Lu.H l_3j_uiSJI jj-a L«-A ISLijlSLpij 

JlS Jljx j^yjs _ I ^yjjSJj t4j^aJj_ijJI CjLJLojJI ^5 (j\JU 1 JljJLs. ^Jl5j 

id A , „V a <Lcj| a-^e-a UJ-^^-J*^ J-jv^j V _ ^ air. JjJ-x _ t^U-jLj^ j 

jm-AI, cu^a (j^j JLvjj V 4j| La^ . Jjlj ^AjISL^T j-Z^ jjjjJI L^^j_uJl 



?«5Lp» Jl ^yJU Lo 



^jJI Jj^LULa k Jaj>JI J^U (^^k. 4_lH"i LdJi Jujj JLrJ ^ ^JLc »1 j "w^fl J^lj^jJj_j_J1 

^OjLi)> j _ 4_JL"lJ CjLiiL>ijl ^4-4 j^jj j^l^I ^Jj^U^L-C 

.SLpJl IjjSjla jl3 _ (« A.Portmanen jUjjjjwj «S.Wringht c-Jj»j « A.Hardy 

Organicists 

. 4Tlj ^'M-^> JLa3 Ju3 ((4-Ji " j till » v_ufc j-/J <j1 L*_tialj 7r.-i < n I ^ Y * ^Ix. J jJbeJ 

U^_a jl^j _ S.J. Haldane w^jjjJUiw) ^^^J^-lm.AJI ^JLaJI ^jl^t \ \K\ ^Lc 

;jr ->J1 ^jjlSUl ^jj^Su <— i i ^_iLIj :J^LuJLi Ju-aJajj SIjtt- H ^_ua-U L gj_uLuJl IjLA 

ImIt.b :JL2 <J »t j) j .Jl Ul_Ja_Ht JjUU «4_jJVI)»^ A.-uL^JI 4_o.M_uj 
£-Sl^ jj^i Lo-jJj_uJI ' ^ J --^j"t LluL-oI ^JL-taj cLallit-a ^U^iaj DJUlLiS Jljv j_j 

jJloj j-u L^LtX ! jLuaJLl (jr I( Jjj ^jJ 4JLLulII jl_i-uje_il jl 1 j£jt>j 

^jJu-uJl! L*J£ Sjulj-ILo CjV Jut_<u (j-txflLljj <j^v^LuaJI jJufc CxjL£ jj j i^LoL^ 

(jjj£o ,J_fll£o (JjJjJo ( _ T iil (^jTh-li 1 1 x-ojj! LuJ^ 4j] iia> i^Jiic La j LlCw I ^Cjj^j jJl 

jj2. CjLj^ lo *i tl i? Jafc \ ?c 3lj 3j — -i^a-<3^ 3juJl_v ^j^aJl CJi— a ljI tL7 _>«JI ^jjLSUI 

(jl il) i 1 ^ 1 l JL-i-J ^j_j>o L-<WJ^ iJ-J JLJLJ jjJI 4_>-L_^ ^-j-uqj ^qj ^j^oj * Ltj, ^-i n dJ 
LAjl «i Tu: 1 j_a j^l «(jl_LSLll ^, j IoJj » (jJLl JuiljLJ 4_lj»JI CjLljL^JlI Sj.J-o U ^ijLua_>J! 
«4_uljjua£.» JLi 4l_u4_ox3 LjJLv ^_j_j±J jjjI^.UI ^ji IjLAj t«(jjLSJI i—u^jJt o 

cjIj 4_l^kJI cjLjL^JJ 33_lJL1 ^^xjL^JI ^1 ^uU-Ia! .Organicism 

E.W. ^Jj» l_£>^ , «lj fill ^ ^ ^Lc ^ «4£Li^)) jihf )) Jl 11^ i^>aj 

(jL 1 j olr IjL_lj «Baily cr L-i)) 4^ ^YA ^Lc ^ ^ .^.'i ^jJl t «Ritter 

>'A..aj V <^'>^W JSU1 lULjjI 



( jrtJ dajljJiJI :4jjJLi 4_j_iia_flJI tfjufc tfjia-j 4 $ y a Jlj9 «SJ.SmutS 

a'\ g <*l 1 1 m «<U in ill J-cl <i "ilia (j-^ ^ylii ^j)t^ m (j^t" a iHL£ ^1 g-lj^-l 
JL>JI ^yJb Lq»£ * ir> <—»l-J^» j-Ajj M f I ^-<W L#3l J J^v cjLjjJ^JI 

. <(4j|j*>-j ^j^jtja 

^jj-l^-J i^JLA LLaUl (jr 3 4.l».t*i r M a Cl<Jlj Lo « £ _ ;t A^)) 4 j**< till 4" A ^jj ^Jj iVL**IL<_u! 

(j^ij . «j^j^-Ljj» 4—JI jL-il ^JlII ^JtUI «4_j1^» L^jU Ltiajl cJu-ts^j 

!vLia_3 J-ujuaVl ifjJI JuLJI jjfc £jj-=>I »r> til) j^VI grlUi^U 

^4>a (J-«Lc ^) <_u-C^-"l<-uJ 4jV t iiJr J>.jJ^_L ; iJ! JLas-cll 4_at^Lo jj^I 4-11 g 3lL_uI <jf 

. « ^y-Li^J I ^-aLj^jJI >> jJb <JL>JLl ljL& 

4-3 \ *i i ill j JL-oj ^^jIj j i ii rtJ L^J d, ^ < it <i J (JJ) J ^ J ^ ^ L)^ Cr^O 

j^ij ^ ^ * L#j Ij >-j-^' *^>i j j i ii "it! jub c^>L£ ^^lll t 4_iiL^VI 4_^3_LI! 

!^ £ iii ljh— I _ j U C«j ^ya _ 7t j i/> iin 3j_Al_La I j j i ii n"i (jl ^jruJL^VI 

^u4> ^ . , . I ^ < a 4 jfcj JUJU>j j L^JiLjjSLa t_<^> \ ^l I ^ I jl Jj, ^e-<U 

t 4 ii nifl ^1 OJ^J J>^' ^ji^- K i n JUJLTtUlj (JjJjjcIUI I j_A ^jl (jj^uC^J 
(Jl^ w ' ^ Cj LjjJn.ii, ,»a ^j^j ^jj"i i ii ^ (^1 ^ If. 4, 7i ^>L>3 (J^Jx^o L>a j.j. i mil 

, JJbtlJl tfJiJ^ ?JL> (^jJI ^."1 . nil 
; i r (iLcjl j_A Lcj] (jj_JL>-VI 4_o rj-i La (jl ^j^-j-jI j i>>tll JL_5Jj 
j j i ii <i" /^X. LoLxj j_>-Lc 4Jl_jvVl 4_j^,l^ (I ^j^j^xb i t_<Jb jJLl ^j^' t^-Ljge-ua 
I jlttl CjLjj?u.xJLI JlIc ^."lu" ^^pJI J t4_L>JI CjI_1jL£UI L^j JIj-OjU <jr-^ (^ajl »^^JI 
4_JLwVI 



?«5U?»JI i^jjui lo 



(jl J ^ ^J*J-^>Jl u < r>^f ^jjl ("r^- -*j Jl3 5j j <i" U 4 j -v j j .J I CjLjjJcal]! 
4oJL>-VI c-tAJuo liLflj| JjLx ^ «J>-L)» tjl . . . ix -^Jj 1 j a j^jjj-lS ^-ilio CjI Js Q^Jt 

j^iajLJ (jl 1 raa— <Jal J tt-l. I JL_3 (jL£ <LiL_u « J>. l_j » (jlc 1 I «J_U_S i oj 3* LTi a 

i territory u * j Ml ^-tlaVI : JiLo ^UkJI (^^Jj-j-JI ^ ^ M,l ol j cjLadJL^ail 
dllj Loj i Predator thwarting (j-uj"< all 4_£jl^aj display j tLuuVlj 

. d**t (j| (jjj (j-« »Lj} J nil j £ L_A-Q-_|SL] I (j-uLJJ LojftJ L^Jj_L£3l ^1 Lfc-ij J .Ct 1 i iU 

^ (((^jJLk^j ((E.S.Russel J-^j» JL "t..af 4..-JKJI jljj ^>o j U 

4 «_j_J«aJ| Cj tjr 3 lj__fl_42_iw 1 ^ K jj ♦ ^j-J^qJ Ij cllj_LuJl ^j^AllaJ ^1^11 

^l^jLt>a ^9 ^-LAflj^o I ^jL^J t^^JSLll £_>LLaJI CjI j j-A) j l^lt 4_jJLx<L>Jl 
((jJIjj)> JLv ^jfc Luajl I JlA (jL£j ^4_l3 c \}~^- ^ I (J-ol^Jj «(J5T» Jl 4 ♦ A.ila ^J-^ 
duL£ <jjjJI 4 -lISUI I (J_j|j! t j a L_4 — Aj^J_CJ (C^j n" 4 <tJ»J 

jiJa MY) «Alex Novikoff i-a^/^ c> n<Th) jLfl * JLv ^! cr^J 

oLljJ^j>> ^ 1 1 ^t") CjLjjJLooII Jlj>- I 1 \ Ir CjI jKTI jjl » : Jj_Sj 1 Jufc 'Lt^ J J) la-L^a 

^IL J^alSOJlj 4 ^JsLc (jL^ _ Lu*>L£ _ ^^>Jlj J^LIU tL3 i^V! t^TmiU JU£. 
4_jiSJ I (j] < fa M -w (jjoj .((1 ^ ^'lil <r> ^ c-ujJLa JcLaj (j_« ^Hj 

j U n V 4 jKtl <jU :>LjLa jij U" , ..j «<-flj<j 4_JL^VI (_>^LH 

(^ 1 j^>- ! Lt j LlIc L ^y^Jl ^jjlSLJ! L^-U (jj^-y cr^^ 4_ul j ^ j^jj)-LflJl CjIjuwjJI 
(^y^Jui ...«4JLa (.".rJJljl ^JJI jL^j*AJ jl 1" r ! jij^ j_4 1 ^ <i <^>jrg I (jSUf 4J| 
Sjj-a^d JJLu (jl (j^-4J V 4Jj^_*JLl (ilj^^/l l-Ludj (jl t nj . «4_fljSLt^jj» j*^L^ 

(^j-ll^ ( JcLai jj^o cljj^Vl tfjufc j^j Lo <■- anil ^Uij ' J^ jU^' (jnM ( j^. 

Organization u i^>«"tl ^1 <lAc. 




Up 9J ^jjJI 



Sj^-^La ^L^fiVLa .WiVli t Lj^L>JI J-l£iI1 ^ j^I^JI ^^~t.l 

j o i^j ^^Jjj-So ^J-aL^J Li-A j-Aa t J^_o]| ^J-Ck-uSL-i 1.^1 dl£llu (_^jJ1 ■ >. » U 

I Jl3j »^J)1 ' 'i J-J^ ^ Ui^d J-«15JlII jl^ i ji^flVl bi-^ La? «i£jj 

(ji «4_ul j)t>> til )) t_<-A jua 1 /j jiiT , ul SjLcLaJI^ — d i , ^ A */ 1 1 4jI_j^£Lo 

^JLc: (j] 1 ^jii (jr-Jjl (JjLjlJJIj JiL 1 n " T I ^^Ic <J-<al£JL) J_c_L*3 1 (j "< n j U^J 

.Organization ^ .^♦iH 
Emergence 

^>_5-l-flj duL£ 4_lKJ1 c-^jJL Sj^LlII cZj! jU*.t.l £-^>l>!l 
iCiu_L^>JI Lt-^ 3-I j- j ill \ '^jWl J^j fjU ^jf—tSLM 5jl-<ucV1 j_v-4 O-UjI 

(^yic ^.LSjjVI J? ^.Iw jLLo^ 1 3^<n; J3J-UI j-A ^UUI^ .tiJlluT j^^JI 
dJujLjy. ^3 1 yj>- jjj ^U ^ini " J I ^jj* l£ J) *"*-*■ w d (J^ i^j ^J-al 'villi ^ Lt.ii 

3 j-£li5 a t(jr JJs^l ^ jTl-j-u-U vIjLj^wO 4_a^_at-a LgJ j_i <"i T 1 ^jI^LaVLj ,j-u_l! 

^! njh.iKTI j£a y U-^5 L^jV Lsl t4_jjLi: doL£" ^jla j'tVI 

5^SLs CjJL>.^ji^ jjl^Vl jjl (<lj 4_i_<jLiZ, ^ jiT a d J J A ^ "'J ^ LAjLi"r,Li L±»^ JUl_lL<_u1 

1 ju4> lr jl "1 i'iVI Sj-aLLd ((Jacob <_> ^ » tJajuaj ) "WV ^L-c ^ 

3 JJ_^t_o ^.Ls=_jv I I Ji Cj! Ju>.j clJjJt ilij ^ <>n"Ml (j- 4 j) "<-«-. 1 a ( J£ Ju£.» :jj*JJI 

4 3 Jj>Un Lr icVl ^^Ti f 11 U t j^Q 2 Jo. a ^jj^So t _j-jL<Ci_a <J 1 ("j c-tjSj-jj 1 j i-m > 

Lal—c. 1 ml 3jlj_^_>J1 3jl_^^JI Lr Li. U'1 (j I i^SL<i_ll .4 jLolSo 
^ J^j .(entegron ^jj-seijj) : j_a L^i^j 4Ju^L l-«..^Lu 



?«6 L$J»» J I ^iAO Lo 



jLSj i«Lloyd Morgan juj-J» cL^Ii emergent evolution ^Ll^jVI 

5 j ih jj^*- ^ j<u5>jl_^l oi jL -^ i>jL^ I j 3 r 1 JlJI — jjijljjl 

(Jji/VI tjrij^LluVl ijiaju o! M <antigradualism £jJ^U jL^a ^tj ^] ^Jj 

djufc jjl j i r . , . Saltations 4JL^IjJLa ^ j.r 3j^j_j^ j-JLs (Jjj^ jj U"11 
3jl^jJ1 juJlj>JI ^ j ^ A 1 1 jl^ 3"i < J j ii jj^fl d,.t_-J j3 Jus ^11 jLSLaVl 
j\j>J! c. < .ntj (Species ^JJI jf) Population Sj^iIaJ I » ^ Lul 4jj ^ U" 1 1 

^Aaj lJiJ^j 3j>Lll JjjJo ^ui 3^ j ii< til -iljJsl ^ (L^l^a) 

<<~u \ jla^ ...^Vl 3jm mi ttl djLLo- ^ Jjl^JLj 3_s^jJU DNA's 4jjLiJl!I 

^jjJLLJLi VI 1 mi n V k 4JLoL^ 4jj^-L=lj 3Jl^vj^ '^>-^ 
(jl 4 t -i-u^J t>U^-ua.t.ll £.L-3jjV1j gj-tiolU jLu^jI ^j-^ 

J-aKUl Syz tj; f < -t.o A Sic il , 3" \ \ I j 3jUjL>- 4_uL-3jj1 4_iLua ^Ji ^Lil ^1 (jj^ Jj_3j 
4-jrt_jJL) ^<u Jl^ 4_o3^j jjj 4i£. Jj-3j ^JsVl ^jLSUI 4_JI Jo-^j U-« LJ JL:1 

' -a JulC (jj-iij j j Utl <_jLie_jj^M j^JjJo JyL i.oi Tt Luj (Cjlj^j^3ejjVI^ 

jLlLc! 4_l4_ALj ^"^ VI jjb t*<~\ t Tl J^-lo-j La (JjJa^l Jj| (J^_3Jl 

(Jj ^(JJbelJI (^yic u i^t"n 'ij 1 3lt a lj_<-u j- u jlj (Jj T j^^J J^aL^JlIl ! JL4» ^jLj 
L_uAJua ^ jJl_£ . . .^jl'a-'U ^jj*_uaJI ^^ZLj-u-II j Lll>- Li uLUii^ 4_l>-1^ 4lu_uljJ) 

^"i ^ LJjLo 4_lL^l^_a j <^>j a t J_LLt_lJl 3j£La ^yi^Js^ V 4_uljj in ttl 
<U_u^Jl 4_3_xjj <— >Laj>l ^_ ;r l_£i jjj) 1^1 >J I \c. ^jS-<^ ^j-j— jj^-i-i' Lr^l J ' 

Julc _ CjLj-jJh-3-iJI ^1 jj^t_5 Ij . . . 3ju j_>- &slc < i 1 ?^ ^1 t^j-tbjJLL 




J£ JLlC (j**' J cr^' in til CjLjJj ■> Vt^l tjJJ^J (jr^ p'W "1,1 j_A u '1 j ->JI 

(jjj9 c^IaJI SLLuu^LiS L^L^ j' iff '^>'^> V"U (JtI^^J^J-aII iS^Ji UjL>-l 

r Ijj j ^ I (j-uijj9 3^1 j . .1 j_jS> 4j >JI CjLuL^JI 2 • j jUT 4 jlr (Jd" 1,1 ^ j 3 ^ 1. 1 

pUt a (jricj i^yjjj^Jl ^ "* Mill tj^i-C ^3 ^pJI Lg-djllij ^ifl^ ^jlc g I j 1 1 J 

CjLijuaJI ^ j, m*S 4j CjI j 4_j^oLjj 4 <itVij L$J^£ ^ 4_Lal_>JI 3_}UU 

^ 4 i'm-w 1 *t j rt n fUJ 1 4~UuX\ (j? jjfc tiJJi ^ ^A^lj ( 4_til"i hVI 

(>a j tv> 1 1 Li_aV M£L«i J!Uj 4 ii^t "<U 4_j_>JI oLuLULa t dUjJ 5 

jjjlSLii q\ 4JL_jJL>. (j^a SLjljLj do J->J1 Lj_>.jJ j i i II ^clc 4_j_^ I j J) j L_3 tCjLi_±_j_iJlj 

L^j! ^_-r t ^ _ (jJjVl 3jj m H Lal^ phenotype Sj^iadl 5jj> <ntlj * genotype 

Lafj t^jj^Jeaj <JltL>.l <>ij| t _ =r it ^Lljfcj 1 Q o $ 4 - 4jjjj (jIoL^^f (j^o 4jjSL» 

CjI * ?° 4_L m -v. ^ j ^ 4 ^ ^ Us 1 1 3jj 1/1 II 

. CjI J>Lu>Jl ^JLc 4^jj^jua 4_t>.1jjj'i/l aixJt (J^J m->JI 

: JjojJI (jji J Jul 4_l5hJ1 CjLuISjLI 3^_udt! I jJoJ I 4jjJu>> Ljlu^jj 

4l> cjLIj 4_j_LbjOll cjLuISUI -.Evolved programs ^qIj-JI _ 

i3Lj_>JI ^ljjLj 3j_i_<..j_4 4_<j_^ljJlil 4_u1 jjJI dtLaj 1>U 4lj ^ v ^^^jfc 4_jJu_>. 

■ 



?«6U?» Jl i^jao lo 



(jj-coll LpLSjjl^ t (Prokaryotes l£>JI cjLuIju) CjLuISLII <U m il ^ LgjL^uj 

1 rj 4_l>J1 J^-C. jl^JLI dlljj (jl jj^cJ ^.^Jl ^Ir :4-uL<i J^ll ^yal^iJI _ 

L^LiL>o ijr^ - Bjlojus ci*jL^ l -> j * _ 5Lj_>J1 cjLuISJI ^ 3jj_^^Jtl jl^JLI 

* ! juJLl (j-M-w Ja^l _ (4Uj ,i. .11 Lfcj^uoUii 

^3 gjl^ i nl j J-qjlII j»Ltaj ifo*?^. <j^Jj <-Lajlj-u3 ^^-Aj : 4 j o j U T< II CjLjJV! - 

♦ obU^>JI ^JLc ^ l3bj 4J ^>*^ (J^j C? ^>JI jLSJ! 

oj a t a 4 ptVtl 4 j -Jl cjLuLSJI -.Organization t "<!!) ^ jtVn II _ 

l j r a 3jjLuaJ| 4_uljjJI oLc-JjuJI <— iU-u t nl (jyl^. L^jj Jl3 j-uj jJt> Ij^bj > 4 U u >> i a j 
. 4-jjj) U" t lj 4_ujj£LlJI L^jIjL-ujOJ L^aljuJIj tCjl_Lu>JI 
4^fc-uu 5Uj cflj^tJ) 4_*j1 4_lj>JI CjLuLSUI :4_3^L^JI 4_*I^Vl _ 

Lt j4>^ i I4J j t<*\ ^ V 4_SjLl^j Jl_Ow I jjUtl «_jLitJlj^>LI 1^ liojju 

(J7 i>. ( _ r IoJ>Jl ^j-jJj'C "it I (j^cj U JL) 4jjt O L_fll J_A^/ 4_^>- J_«5 CjLlJLjL^ *:| (( 4j3CjO^JjO )) 

. 4_^l,,.n L^lLaA^V 4iJLJI jl ^aVl JLijUj* 

(JT 1>. Cjl_<_uJ^_iiJI jJLual (j^o _ 4_pJI CjLuISLII j*L?c_>.I : 4_<iL_u_>Jl 3j)jJ^t-o _ 

. jjialll j j-*ill d 4j a^jh 4_j_tiajuJLl CjLuI^LLI ^-uj I JUkj 1 1 JL>. 

UJ _ l ji„; r jliZL oUb JSVl ^ _ 4+>J1 oLi^KJI :5L^kJI Sjjj . 
j)\ 4_u_tl>- j I jls Lj - ( d ^Itl 4_juaj£_Jl) CjjjscjjJL I Jl_lj 3 JJ_rt_c 3Lt>- 3j 

3Lj_>J I 3jj J Jjiitj 4_j>-jji L-oiHieJj i^jJLJI 4jLv^o ^J] Jjusj ^"l-"^ 4_ciHit_>5 4_j^^j 
^ 4 j ln-kMHj 4_j_^>Jl JLu>-Vl (jrj-j 4jjUJLI diJj ^ Lu j^JI ^ 



i l^i i h^JI Jj* -i'jl'j <LsLLaJI 4_t>J1 CjUjKJI J-uo_>u :4jwj"nU 4_U^jV1 _ 

J j Tt **m V cilJlj a i^^iiJ^M oLlLq_*J 4_i_jL^JJI ^-jI^JJ! 4_^3 i < n iJ7 ^j\J>J\ 

3— ^JJl j^J^i SjJlJUI _ ^yjl jJI ^1 mil ,<^\ ^jle. SjJl-SJI _ jj-LalU (jjifi. SjJL-iJI 
4^LLaJI JLljJlj) ^ < >i j V 1 Jol mi ill (jji^- SjJLflJI _ ^'u rw ^oLj^j ^j-nL-ul ^JLl jjLijJI^ 

^ j *"iU 4-jLLoJI _ (L^ljjJ ^j-ujsJI ^1 \ 'nc l 4_LsL_u^j L^Jl j ) nL) L^j . t^n -»JU 

4_uj^i Jlb^o (jV L^JLtJj 4_u,b t" II 4_i_>J \ ^LulSJL! 3J>_uJU ^<ajLu£a_>Jl j>Jut J£ 
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^_JI_£, ^^^-H j c\\ a r>l*J I ^jjC Lj_>. j_i_JI 

^^IjlII jl - JT !Ll . 1 — ^ — at — " A I ojjj ^ C^bl <i ->J1 

, 4 — g] — « ^ j — ^ f 4 — j_Ja j — x 4 J 1 3 4 J_<j tllu 

.4_l^j^L^^1 V"tl ^ jl^ ^'J 4_Jal l^VLj 

^j-o Vjt>j jl c.j CjLjj (_uiJ I ^cJLc 3 t 4 j -a- i r.nU ^ l<r.^ 

'jla J'j^ L^ir ^P^" 

4^J LT k: 1 ^jl t Jj j ,,.11 ( n ~r <^H jL^Vl ^ ^ ^ 

1 r n t < " ^ Ij^sL^^ d^Lj^jiaJj J>^J^' ,( uij' J ■ ^3" 



^1 



common ^ Lc VI ^Jt La» 4jL ^JUJI t-fl^-c jls « T.H.Huxley ^Imi&ab 
^LjJI ( jjl^JLj3 ( jjjuUI (_k^>Ll La- j <r> (j-ojJ Ijlaj «2LujjLqJ,Lj ^JoJja sense 

.4j IjLtlaj ^LaJI ^jjj^JI 4_> mt I Ju^Lj (jjSa ^j! jJju V ^cLtil 4c^a 
LidLcL) ^JUJI <j.3^ Cr^ CjLi^JLuaJI eJJb m£Ju>-I J" »."(**> j t^Jjtil jJLJt>c cJljj-jlj ^^lc 

cjLc^ ( ill ^LJjJl 4jj^tj 1 cjJs * J ^Vl (3-tiJI - ^1*-^ 6 '^j-*-* 

, « 4_o- 1 ^*ju_u( ^^yl^- L^L-Luajj i_j3jLlU ^ j l^i T>)) :4jL> ^JjlII 

^j-^ uft-^b 5" m.VI cjth 1 ^-^LkJI ^MJfcLm ccLS^ jJLU . juLcxJl 

i-lU j JjL>o <Jj oLo-ijjjlI!! ^Lal u-iLdl A'iC L-}ikjju> ^cj CjULlJI jj-ujoSu 

^jjJI 3 A f n^La (jQj ..((oLj^J^jJJ ^1 jJI jJI^jw JIj 4 "t,j o Mil (j^>-cj L« ^1 

(((j^jl J) jjjl <iiJ)) m"i^ ^ A*\ \ ^Lc *,t > «i *q t JL_J J__?el_) 1 JjLj f<J _ Jjl iii "itl I JLA 

4 n jlSd ol Jl^I mi <yl 1 tr-oL^ Lil 4__jT J'__J1 r^c i_ «j ^1 Lo» : JjJL 

. « l^J I JLtjLaj j 1 4_Li« o £ ^>- J-J I Lj Lol (j^S^j (j? /^J JLj 

( ( 4_£j_jl<i » 4 ^-^LajCLu_al u-il 7\tl ^c-lbjt-A jj I 4_u5 mi V L*j<JJ 

JjlIj v^jLo-skJI Ju4» ^ j mi Li >>j I tjj J nj ^Jj i LfcJL^j ^jLo-^hJI ^j^Juu V 

jlj_^j )) :<bl_t ^IaJI l_B JuS> JL_jJU>o l.) t^-^J 0^3 t Jij) <^ rtU (jr S_j_ij>JI ^.'f « 1 1 

jjj)) r^gJjjs ^jj^jkT u-SL-ol 1, <i ^ i « 4_j_,aJL*J I LLua-aJl • ) { \ r >^ Jjj^_Ld 



?|qJaJIL> 



jjJljJI 4«<u1_} CuL^ (( Lglf » I r «M ^ylll « dJ 1 ^ 1 I » Jl (j\ ijjb ^JjJI AA 

4_l^1jj j-aj _ Natural Theology ^tj cjj^>L1I ^xLl < Oij^J ' 

i U < (jr^*" ^AaJ 1 (j_a j-Cuu <jL£ - 4_Lg_!^M 4n u.JJ ^UlTqI 4 tjjViJI 

3-A Ly .<\\r j j r ^ aLx ^l^j V I J-uo I <j_c 4jj a (j-o. »>> 4_jV ^jJJl 4_J| 

I ^ jlr <. . ,1 «"> Determinism 4 j a " -»JL ^1 <MI j»lj_lJV1 ^ 

.Probabilism 4_JLo^VI 

S^Ij; ^1 t4 .jj.^lttl SjjJtll j i^i r ^yS ^ «j lt.,M ^-Ul 4_j ^u-ujI ^ jJI ^j-nJi 

Jl_j J — ii j — al I JLJkj _ ^j-L*J! j*JL_oj 3ju J — >Jl p-*Jbi n It ■jj-oLlj <jJjJ_j ^jJI 
^ ^*j_JI L^J 4_l4_l1^VIj l£]j"miU Jj-o^Ij ^j^UHL^ LI tnnW _ 4j1jJJI 

^JLsl-o ^>ulj_Ulj cjLai inl^VI 4-j <i&\ J^j V 4 j LljvjJ^_j_JI JL*-* 

4 j 4 a! jJjfcL^J JL^jS _ 4_xjI!) 3j^a 4j1jJlU Lj^ _ dJJji j-o a (4^L^_tiJl ^jltJl 

j_j-jL*_4 (jyi^. (jL^jfc^l 1 Juk ^yf,^ » il Ji_£j JjLv Ca£j (jH-^*" LI ifi ntl dJlA 

ciJUli (jr ic ^Luj i^Lt^jJ^tall Lfcl Jl>-I (_^a_u-aitJ (_P=»J^ L?^") Jr 1 ^ 4_JjbVI 

(jl o- 4 ^jJI (jjx.) =J1 Lt IaIL) Lai ut "i <1 i.-mii A L^il jj^>JI u * j jUTI 
i ( i jj j) -_ t i_*Jl ^-SJI ^ (^^^i^- jLj>jl ^Jixcl tiLi >L jjfc ^1 L^lj-^-1 

jlS^Vl c_)L^..^ CT JLi oLaL^ "i^Vl ^1 jlj ^>Vl 1 jla ^La Jjla LLa^j ^^-j 



L&l i 4.^; fjyJ-Jl 3jj it-iM ^_CjyJ>- i CjI^jJlj ^j_a J i <Tr < t\ 1, 1 4J_iJe-J La Ju J_>- 1 "V 

^ oljL^jj JCjli j^lc 4__>_o LJ I SjjJUJ clujlj>JI p.U 11 Iju 

<( jj j I j 1 1— ^ » j (((J^j^SLlj^^-^)) cl <i i ii Lj Cuj "t .a 1 ciM^I i3.ll JL*_a 

.^iltll 3^_i_<i_4 CL)1 <a < LcjLs L^_<jLiui_^ Jlj La Jul I j}J9 3 J_C ^ q U 11 ^ g *< <a 1 1 
(j 1 — ^ i a j — >. I l _^iaJLJ <j-a-3 .^Ij 4J l_<-u--g £_j_LaJ L « L<a-L » La <j I 

i 1 ' >>j I ^^jv ^_ljJ I jLLVI ( _ r £ }L>- I Jj 3 L_>J I L ' j U , ,.j 1 4_Jj Lllj Li 

5J j j ill L^_i 4.uj 1 ^-r^-ll 4 j >■ <j ( 11 4_al^ i^JI 4 1 r-i <? n CltjLS t^^i 

. > A*1 * 3 ^ * Lj 3 ^ " A T I 

SjjjJI j-isr>c i^Ji ^JLJJ jGLoJI ^ J g <? t, 1 L^JLo Jh-^- 1 ' cr-^' 4J3jjJU jJal jjt 
^Ull 1 j_^J L? ^-ul , nVl jLLVl ^- i i ^ ^ 5 ( uj jlU ^jLjfc ^£9 4_i ^ Mil ^jl!1 

J/\ mi" 1 — j ■ 11 nj Ij^JS >_ > J 4_j I Ji—S'lll ^ jjj tLrr 2-j3 J ^ 

'.j^ JuJl^JI ^ iU ^JjlJI ! J-4. Lfcljd^l ^^Hl Jill CJ>L£ J*_oJa .ddjjl^Jji) 

j >^LAJI CjI n II V >a JjL» 1 "(-i,.nl 7i ~ < (1*^1 ^ <_ 

^HJl 11 ^ j in <j "1 w ' ^r 1 ^ 3 Cjljjl ,^ "1 "vl , 

jj^LlLa t 4 j -g-U r>j_c.jCijl ^jJl ^JjlI! 0' y>^"*' '-"-U k J->=* 

t^y-^b^ <i 11 ^j-Lc LajLa 03^f <j' lJ^-^? ^ S*^ * 4_LJ1 4 fil^w Jv_a j j tn U I eiJJj 

^..x 1 >ii3 j . ( <Ii J^ Jjj -i-uj ^H-ll iJjul^-aJl ^Lg- jw ^jr^^) 4_U1 Sjl^L ^ y-$3 
^j-gj <a 1 j-U 1 J-n^!^ ^_<s Lfl_a1^_ILa ^lj La ^_l_L*J ^L^ S^^LLs ^1 

^lj Lo_3 i4_) JjjuJI^ ,Jj ^ <^ J^ 4_?r_^r> CjLjI ^jlSLxiVL) ^j^sj IjtSlikj . 4 j^lVl 

t * r.K j , ., 4_JLa jui^lj-uJLl ^JLtJI ^l-a i 4-jj^SLI I j.iij al^JJl £>ju3i ^-^^ ^^Jl 4JU1 

.^^^ JU 4 nlUU 4.^1^11 LU 
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jljL^tjlj ^.j-c m< 11 J>^ L^^L^I ^ i-^I^SLJl ^jljjjua Jj^ta Ju*. 
^3 ^ * j i Till ^ylll JJ- 4 ^ t>° iSJjUU r mVI ^yLl 

(^iJI ^jULL_XLl*jVI jil^l ^Lj^-lAJI ^ ^ jJwVl jj-Uj 

JU?e_« ^ ^ Jill 4_Lj3-L> CjI j_i n J or ( _ T J3 l£_uLfLjJU JajI 3_S ^ 5jj 1 < >iV1 
. bkjjlajj SL_lj>J I SLtijj j^l^-Lb j^ujJu j-zz-ju C-<_j_>. i 4_^>. 1 

. 1 *\c 1^ i^^j Hvolinianary biology 4jjjU"TI Lc^^lJI ^j** 

^^uLSLlII ^ g '< U ^-£i_7e_4 1 o JLlC 4— uoL>. 3jj_<^ij 4_JLj_JL->J I 0ju4> <"f<7 .(."A" 

J ^pJl 3_Lx>.jJl i_uaJ_*J! ALu-u^\ lA;L"ir I Ju>- cJtit 1 l^loj^ JL>JL1 

^^IaJI (-Jlj^-ju ^ ^ n 1 1 1 Jut ^j^juI JlS^ — - ,J^m^" <i "iH ^.Ij^v^Z i j^-M^a 

Lcjl 4_J_jJj»_>Jl Lp-jJ ^_L.l1 I (Jl_3t_a (JJ £ j-Ca i \ La ^ ^ » ^ 0^ '^-^ i-l^Lil ^"l^ j 

j j-lO Lul a4_iiju3j)f cLqJ^ jl . J j I Jp*JLl <jr ^i 4 j-a.< s~> j JLsX. I ^jk 

ftl io^^JJ ^j^jJL) 1 j — , uj 4J^jv^lH ^,1^ j^Ju—O < fi l^^^Ull /yl 

3! JiiL)^ ,.,A"JL) 4Uj , .i.j Tl ^L>J,Lj $\ ^j^^-Il r \ ^ i ^ Lb; j t..t 

^ 4_I^v^U1 j^j jl^ t 4_LoUT1 5j>Jl ^ ^ 4 JLulitjJI 4jl]LjJ1 4iuJLJ>JI 



<LLuo V 3 Ju_L_>- CjI JL&Uui 4A.U-J j-j *Tu La lj.-A^ 4_jjj£JI ^jl*Ji ^^ya L^&>^_ijC j 

La (JjJLjlo^j ^jL£ 0>j_«jLj « j)jML>o> La ^jj (Jj-SJI ijr^i L J^ I J J t -" t . 1 J 

<JjV^JIj l« -WlL^ <4 « j jtnTl L#j dooL^ l_)jL>o 4 "tri -»>^La Jyj IjJSLoj 

.4_aj^SU! j-A^laJ! (j^a ill! j j> jr j 4_j_^jlU| J->al jXa 4_uL£j_jJI CjijLae-ajVlj 
l^J^ol (j-U CjLI j_pJI ^ j j i5v 1 1 JjLuJI (jl^ 4_jjj_LlJI Li^jJjjiJ I JLjje-a 

U M ((i^Q-AJl e-uL>Jl ^ CujJLjv t j ni l I JUfc ^j-A 4_)J-J>0 4_ujJu>Jlj 4-l3I <i Mill 
jLuiV 4_.i f iuJLj JL>JI L±Uj-£j t((La_Lj» JjJj-k ^j-C (^GjLaJI <jLi-<ajl 4_jsl_jJ1j 

^yjl a ^"itl S^Lll t ^1(^1 Ju^j>o ^jjo ^ m 1 <h^u.u_lLJI c-c^>Jl cLtJLSk LaX. ti LlA Li 
(jl . JllL>J! jL_oJc_)1 Jlaj £jl <i f.j SjLc} JLjL>JI ^a£1jJU 4j3c_pj CjLI^j_>JI ( j>s 
Lqj) ((lUjI JufcLiJLl j*jJ_c.)) ^ <t 1 10 Lo (JLst-c <jy ^ ^ jJl ^JLaJllI J_y> Ij, t^tS 
L-tjLae-TJl £ I ^jjLillj I j.1 ■'fc-uuj I j) a mi I jlarvV t j>j ^1 4_j_3 J ' ^ *H 

<jl S.gLa-tt I L_jjL?eJtJI t '>->-| 1 J j** jJulIj CjVL*_jC Cj-4j (j^I ' A Jj * J J ^ ^ 

(— (Jr 3*-^jjJ^^\ jL^tj^l I JL^J jLS" JudJj i4 aj6_cm^cJJ ^Lu-ajVI JUb 

4-uu1jj> ^ 4j_^uLl^S/1 LI <>irtTl ^1 ^ 4_iLvVls tL^jJj jjTl JL^o ^ 3j_i_^ 
j t j j UTI (>-lj^MJI ^L*JLaI SjJ_i) c^l jlaVIj JalaJKJLj (Creationists 

L-xjaiLua j — a) Lajl >J1 j SjLJLl VI 4_i (juuJ (jl I mi "i ILJa 

, *Aj£ Ll>-jJ ^_uJ I ^ JlSj JLud - C^'j Cr^ - <3l ^3 i4^L^_LaJl ^ J.UU 
jjjJaJI 4jL^j ^"t-v- «CjLu_u» 4JL>- _ ^-La^ _ Ll>- jJ_a_uJI Lldla lIU jJ 4jfc_Coj 

(jrU^-oJl dL!il <>t r VI t-iullij f 1 -^ 1 ) I j J ' " ^ I J ^-j^-(.u.*itlj ^ ♦ 1 1 



mi *iU 4 j.iM(lL) La- \ ts> J \ fltb (jL-^ 1 JLAj i( j UT1 4£LLa_« ^jjl 1 -L-^Tl'lJi 
C^jLS (jJljljl (j^ u-^ '<j«J J^iTl 7t_j;LliJ 4_i_mm1L) La! *4_x>.MjJI 

< ii^j ciiSLIa t 5 j^ir SjL^ 4_JLc 4*1* 111 (jL^ c/ifL>Jtl cdt ^ jij-^jlaJI 

^Lj_q_^JI ^yJj 1 a^j 4 Lljv jJj_j_J1 4_JLJ til] j ^J^. c^j-jj 0' ^ J rtUlfl 

4_J^I lLj rt m 0^ ♦* (Jj^ J'^ tl jJajl) *:L^__iiJ j j r j_l^jJI 

JSU (j^ 3 • . . 4_ulj ill S^SLfl J^_t^ Qjj mi *tl ^ (iU j }L a 4 4_ijLj>J!j 

LuojJI JJLj jJ? jAi 'fj-^*^ OV t j J p i J-^J Cr^- (JfcH*-*-^ d J^' '-^-^ 

(-illlik iU^-^^ *(*>^*^' OV Lj->- ji J-j j 1 1 ^-i^J (J^^ *-3^LlL>.VI 

^iJLl JlJ i^l i?l 1 ^ ^) ^ H J (1 J I ^JjlJI CjL_4— <_u ^yjJI M^J—SjJl (jy-O^LIl ^yj\ tjflj 

^JjlJI CjLoj ^ <i Ll->> jJ j j j U 0^ L^'j J"^*^ 4-<-'L>J I ^ t ^< ^ I (jr^j i(VLjj j till 

4lLc.l j.r^> SjLcl o^-*^l Cy* « e ^l'^j ^uL^ ^clc L^jJ^j-JI J-a» iJlj^uJi oi 
4-U „,>J 1 j u&^lz. - cl_i_Q_i£L!lj ^Lj^-xiJl^ _ Lj_>- jJ I Jjfc» (j^jb ^^^/l : (j-Ci 

4jL>-^Uij «SQ\«iUJI Qj,'^ (jl LaL*J jJaLua Llj>- 3J Jl ^JLl Jjb« : Ljr A 4_ulAJl 



John jyi Jj^" U» '^3 4_jiL«uJ1 >if^' c^! LoSUj j/VI J1Jj-JI 

^L^j t-fllju^MJ olcj l ,io< p <\^V) «Moorr 

. 4_)^_>0 ^1 ^JUliLltA 4ljlO">> CjjlS" cLjlcJLA 4_JjljUjO djLjLiJ 4 ujL-uI (JJ^J - ^ 

1— a J ^ "1 1 at (jlo i. 4 ^ .li 1 1 ^yC 4_jL^>-V I J- iLjI i til ^0 ->- L-3J g 1 uij ji _ Y 

.LiLiJI SJIjl cjIjlaLULI 

L #<fl (J-^IjGJLI ^jr-ij X<Uj tCjVL <1-j l- >>Vlj I ^y=>^j hl\ «i d_i_^>>^ _ 

Jji j}J j*sL5 Juu VI 4 j ^ *s <_9l_ 1 iiILS'l ^ jl*n"H ^ J c _ V 

. 4_j_>-jL>- jjl «^>a 

4_^5e_pe_^3 Cj Ljj> 'l J^VLsJ^ tc^^-pJU (_)£Ljj^JJ J ^Lv. J_aJ Lt 1c 3jJloII _ A 

. 4_aj.* 4iill j^-oLuJLl L VL.i_aJ&TJ I ^Jl ^-ijj Lv>J >4-<.tnalj ^! 4 ,u t ,<a CjLjj-LaJ ^Jjs^o 
Lljv jj^-L-JLi i_3 1 ^Jk. VI JaLaJI ^l^j-ll c--JJl-j ^-uLt-U oJlA ,^\c ^Uj 

4Jjl_B L^jIj 'J^-* O^-*}^ 3 Ji^Joco j— uc. L^j) JLoj ,jL£ jjy^-II jpL^j n.11 ^vul tyh^ 

(*) 

V] ^^jVI (jr L: Jlv^j ^<J i_Bjju j^ZcJ! SLlj>JI 4_x_uljJi <_y9 Lj-^^J^j-l! I JL^s 

j j jL?e_ajVI CjjJlv Jl_Lo C ( j2i 7i ) I H _ T i!l 5 j, nit II ^y* ^jaj^L) T ,A 

.^yVI ^1 JoTrtj ^jJI Big Bang 

L7 lJ1 ^.iMjVt 4_jj^j -a- a ^J-^ ^ 'ioji ^jJI «Ronald Munson j > ni< jJIj^j" 
^Vul 5-3 j diLjjJij 4-Lc ^AJt-.c-ju V-aj l 4_i_^ J I CjLi_uI j jJI 1 ^ ^ S3 

1 a" 1 ^jlr r.y'^c 4_^JVi ji 4^Li^Jt ^JoLui^l ^jm. i.-*- 4j;L^ I : Andromeda lju_a^;j^l (^*J 



?pijdlLo 



j jJI JL?e_a - SLpJI L^j Js-^Jp (jjii djU^-oJI j-fcl ^JoJ! ^j! iJ r^$ » 4_j.lll.uj 

LJ7 I(JI Cj Lq-j_<a-t **<tl do LlJuu-uV _ 1 ^"in <^>j) ir-i^. ^__jJL _ 4_>JL__» 4_ijv^J j_ljJ I 

^L. dj l_La_u>JL I 4_uUL1 cjIjLuUI 4_C^_*. jj-Ll^-i 1 ^" \~> * i ^yaj t^/uilj^JI 3 ^- I4J 

JSLI (J? lII CllLLa-pJLl ,^yi JjJLfl JlJuC __Ll Clll_L&Lii_4 4l~n u ma L^ji ^ailjjl 
jl i,t^> Tell ,j) 4_I j__J 4_t_i_u *f 1 L Lai Cj I j 1— i_jJ I 4_^j^w 3 JUj__J 1 4JLLJJ-L 

^J-fl 4_L>- 5_J_l!1 (JOLJ-U^l ^jLflj-^ ^ ) rVl 3j i _ 7 ju2^ I L_l_^_> Js j) Jl_N. ^yii 3L_>Jl J) 3 

3jUI J I L__j)j-*JL.1 Su^yl L__» 4 oK ^j-jj-o La : Jftl i h"m i \ $ "i j t Lc 

7c_l_l___J U=i;VI ^..uUTlU L>J Llo Jj5^ 01 ^-rH 3 *-^ J J L ' ^^JU 

jLa n-dJj ,_yJLi L_ul_^3 ;4_^Lj^_i_<iJl 5 ■ . nilL ^LJ^ ^_pe_ua Ijlaj iLlLc 

^jVl - jVl (_-!_>. - l-S^ju V LLoLq l_AJuv_5 ^jVI 

^jJI Lev J I ^aJx. 4_JL L«J 1 4_Aj__> isr ^ ljl_vlj Lfrt ^ 1 ii < <i V ^rlil 

, L^L£L) 4_-_> I 3^jL jii 1 _t_^_*.^JU ^yJL. 4 *m \\ ^ JjL^^jj Lj^G 

LxjI ((^ylse-fl)! ^alc 4_jLj Ljv jJ^ j t T I t j ,jl ^jfc Lcj) i tl>i i-iUil ^j^o ^-iL^VI^ 
1 fir \ ,>>^l 4jLiLaJL^s t J^ Jjlj t frL^j'C Tl j L3jJ> j 4_i_i_ f j_<j L gQ-UjJi 4j ^1 i s\ ^ 

cLcJi^l I JL±> ^ Lr i^3 :4^Lua-i^i1 j 4_ijLj^xiJl CljLjJiliJ 4jL^lll ^ 

CjLo^) o 1^ ^j'Li 4_ui ^laj i ii Lirv^J^-uJI 4 jtM sT, . ,S J_j ^1 ^jLfi 

^L^ajjj^iJl jLil <) nH L^l ^1 jSLoj V 5^, .>> «"t1 ^iLjKJI ^ 3Llj>JI 

Jjl*" o,i,U lg_<_ujjLJ ^H-Jt 4 ♦ J J U 11 ^JL=. t_-jl ^J>* ^_yS JjL^ LiUJjl Ljy JLd 3 ^^Ll ^ 

^L V^ (Jj^ 5L_>Jl ^alc ^1 3L_>J I 4_lxiIjJu 4 o.u ^ 4-Lu^ L^j Cl^a-J g. Lj^ j j 11 ^1*-) 

«:Lj-_i_aJl ^..i^vi ^ 1U ill Lla ,^-^3 - ( - L j j ^11 JL_?e_^i ^jL>. j— >.] p\c. 

jLuILcl Lo l*JLl& njl'^ jl^ . * ^-Ij) mi 1 1 ^ljj Lujv jJ^-t_iJI (Jj-^a » l_jJbe_4» 

^jJjlII J^-mi ojI^ L^ji -i^j-^Jl 0' (jr*-.*-*^ ^L«-U L_>- ji^j ^ Lj^_lAJ I 

«4_tILc)) jM^i 1 ^ 1 » >Jj V 4LiitjjL3l 4_ij^_j*J1 J JL^ :^<sJL»J 1 diLa^L* g:l t?_i-"<,i nl ^Jl 
VI ^■^.Je.Iu ,jl ^vSLcj V 4J3j>_jlI,1 3jL=v^ ,jl L^v^J^_ljJI jK-<-u^> V \ V ^ ^yfl 

^Ljj_L-aJ 1 L^Jtjo ^ylll 4JLa_alll <r 1 U ^Tl )> j_4 LjlC (J^-iliJ ^JjlII ^jL J^j .all Juu 

Jjl L-fll Irl Jyfl 'm1'^ jjlj ^(^yJLe-A)* I O ^ jK Jl ^1 L-J^ r, J |H L^lcj 
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Lp£j£duJI 



3jU>^9 ^£jJ>- jLuajl ^-Li-^ ^jJj^UtLJll\ jjjlj 1j ^-LjuIUJI ^j^-ill ^>-lji (jy^ 

IjLAj . . (((j^gjL^rJI ^ajL-C)) j^jJI 1 {j r |*j1aJ1 3jJl^ ^jJI a I i *M^M 

tSLul.j^ aj * JLal^>Jl LSjJj^ : Lg£.jj*3 (j-U 4^Ljj_ij1!I ^jJjJI (jyl^. (3 ^ 'J 

- ^ '^,'1 (j 1 . 1 k 'J l-^J ♦ • • ( L_l3 tj-^-^j Ij \^ 1 jl jLt-jJI ^jlc LLj^-lSj Ljjv ^j_>J 1 ^ 
(^yJLl ( J-tJe-JL(-g.l I (j- ^ . . ♦ SjLJjLuJI 1 ZjAS SLpJI ^jlc (j^Ll _ JJ^I 4_>.J JU LcftJ^ 

.S^vVl jryu-cJI ^I^Vl *LiM ^ (iili 7t j i^^j jj^j Jl9 «. t Ji>lj 
j o j<v tlj «.L^_iAJI (jLi 4j Lii j joAc Li^jJ^-uJI <j| JlS^Jj i«.Ju L3 i£. 
(JJoj ^ 4_jL> c-Sj-Iju ^jl ' ' ' ..Wl rjjQ 4j1 (Jj * \ *\ $ * * i g .j-^ * O- 4 "^ 4_t£L! a 

^JjlJI £yi JLiJau {j\ Jo- 1 jjjJLa ^ nj.Ua tiAJj * 1 ia ^£ I n*i < nl 

^ jJjlJIj L-i^vjJj— jrJJ 4_ ^-Tl-l",! a £_>j^La ^al*JI (j-U ^oJ La -L^v^Jll 
(J-u-ljjVI <"<j -»» t j^o I — u*->] Jj n. 1 m i — :v j £-| — ^ill O-; — ^ ^ cJ- 4 ^ : l^J — 

^qJLjJI ^ J^-jlJI obi- 1 ^ j ^ j-S> ^>^i ^ di \ . j i j t!l jtjL^tJj V 

LLaLjI (jr J3 cr JL--v- _ 4j1 ^*\tl jjl ,Jj . . 4 j (i ^ ^ CjLijL^ ( ^a 4 t j i U 1 1 ^IjJ La 



TpJaJlto 



Jj-^ L_5>Llj-Vlj . jl J^uo 4jLu2jJI L$J J j^Hl ^Lo^_>JL) j io Tt 

iSjUjL-^ 4_jLj £J_lIiJ (^Jl ^ JJhJ JL3 i^jU-w t_)Lj_£ (_£ I ^^jS dJUvlj 5 o K (Jj^Lj 
4_iLxit_4 J^-JJ clt-LJv *^ <iir <JL*_>a Lj^_A^>> < M"<>d ^jud^JI ^>^J a 

" >VI a OJLatlll 4_<ulj c-ibl <j" (jj£S ^laJl (jr i_3 . 4j^£aj J5J LiJjJij 

4_> ^jl < n" II t, <-»»l ^Jl jj-* OJ ' ^ J ^° "i 111 t*L«_ujljJLj ^ t j jlntl ^jJLaJI 

tj-*iJI ^_lAL^jo <jjij_lj ^jj-LM-a fJLc -5^>-J ^juoljlLal^ 'tj^-* L-H 1 

4_i£._^jll (j-uSLc ^h^j _ Objectivity 4_uUJI 4" jo <m1 ^^Uj La Ioaj 

tj^j Ijl_JLI I jla oWj-^ 6^ ^ .(cJLiJI J ( n rtTI jiajl) Subjectivity 

^jl _ L^-ul ^iiajixi (^y^ ^-ubitJ BjJust-o f^xu-tj] ^yic J^-Jj (,^,.^3-^11 cr^- 
Lkjlj^ c-^cj ^^ll 1 CjIjL ft ^Vl L^L>a t n a (jr^3 ^ JjL-o^J _ L^K ^j^J 

jt i 1 tt <^> CjVI aTt n j i n di I Jljt_"(_i ntj o JuA Jlx^Lj 

^ g f a ^ru ^jjj_flJl ^<j_aI ^jfc 4_Lc J . >> a I j ^ La jj^jo J if ^jLiiu J 1 n " r 1 



4JLLUI ^V^Ls*-* J>U^ jjs 1 <jj1r jr; ^ ,n<."c,,.„U j *j ^<J ^3 .Atlantis 

^^L-Jl Jjl^ ^ nir ^j-u^lLJ^JI U>^' (j '-'ilk^l i^-^' Ji-r^ 

*La 4_*J91^J 4 rtlUU 4-^ irtti oLj! L;;.<<u L» LJLc. tf «JL*JI ^ L^J -15-^5 V 

it_dLLol jJb La 4_j ^ lV< t a 1 Us ^ j < n a, "it 4 7i lln 1 1 4_rt-u^J! <2j\ — fi\ 

. 4-j.Ij oil ^I^jJI t T i f".i C-JI3 Lj 1 1xjt 

Lgj JjljiZu ^tl\ ^L^ljj ^ ^JiUI ^JUJI J^3jUtlj ^jU' 

tLjLflj^tUI 3 1 ^JLjJI ljufc .^MJLlj rl»jVl 4iSL^uj JLtJ_4 cr 2j)^Li_ H a 

4_Lo c-<-t_ I 4 ^ , .A A f lj ^AjlII /j^j J '-^ All ^jl 
Jr^ nil 1 Ju , 1 JljwI^ Lj>^5 Hal <~<t\ S A j ^ Ull JJo ciUj ^Jj-^J i 

Juij^3 William Whewell « iS5 )} 3 ^L-^ '.^jfc^^li ^ '>>jt 4 ^ r,i>La 
(jjl iy^^>J ^3 »1 air 1 ^Iju ^5_iJJ_^ -Ut-i ^.L^v ^ .William Herschcl 

. Hans Dricsch ^^^j^ jJiLfc^ Ernst Mach «fLo 



ss 



?fixlaJILo 



fifct* 0*^ 1 1 J->- ^ julU £_*_ul j JL>J,lJ3 I jlc L^-j a Lol . . Ait MilrtTt ^jx. 
L*J I ^ ? 1 ^1 j L4 (j L£j V 1 jla j__j ' v u ' j i ^y^JuJ I J.2 ,->J I ^^ja 

i 1 — c-Lfc-J I I <j ; £JlJ______3 I Willis ^4 a — f nl__.ll 3jJ I J L ____l ^JLj 4\_jj__L__I 1 

^ j A LaJL 1 j^h^i 4___J jju 4__i___j ^A___J I ^j-o j )___j JJt_l__L 1 L«i Llj . 4_L)Ji_>J I J ^____*J 1 
■_ I -i— A O ^ O ^ <Sj -L ^ 5 1 3-_— ** 5^ J-rj-j-i 1 1 i-uj I I d j. i f i 1_l_j "_/ 1 

. 4JL_oj>> jj-a _I___>J1 
qs=uu=Jxljl\\ j^yJl Ujla-C ^JjL-oJI ^ _,.i_mjJ1 3 I <i r. JL>__4 ^JjlII 4_3 < lt^J 
1 4.._L-UtJI ^_j_&Lil,lj C- iLj^ k ] \\ 1 ^ jl r Cool—9 Ly __Il < nVI ^1 r <_j) <>>H *L-__]] ^yS 

4jM!JI r.iVl j_c. 4jL->-VI ^ »LJaI1 L^j«-u1j _pJI t3>L--ll ^ <>U" ^La 

U-ljS 4tf miUIT ^ r 11M ;Jl JL^Ii ^r-l.^j LlUjiJJ «S1 jLU J ((St rtj'V) J « | jL*» -.4jJLlU"ll 

^-JLa^ The Logic of justification kjj^ j___JI 3 U ? a » ^> > ^J_«JL 3 1 1„ "<j 

^ylcll 4_j^l in a 4 rt.inlA.il J_ya 1 In <i i 1 1 \1\ 4]^ .[lIJLHI Jo-a-oJI ^ tV^) J> J "II 

1 4J ^iU^ ;4jjJLU1 cjLca! a j ^;t,l CjLL=JLJlII ^Ijj jLj_, „'^i : La 

jyi 4jj_aJl^j La JjT j-Sj La I ji j-TLfs ^JLaJI 4 d-tn^La ^j^ Jw 3 f^J^^ c^ 1 ^ 
_ ^Jua 3' V] ^ 7^ ig ' I ^-<-"J tjr-* La jJl-oj C1jL^_l_v^j Cm j j ^ 

3 jLjlJ I jjy^J t » I qAaS \ 4 1 • £i\ ^ ' LT »-(-i-i La J_i Ju>u L;r ji) ^ j " ^ ^ a ^ tj _ jJaJ Lo_l3 
c_JjJL_uVi ^jjo jl 1 J Lqj|j i^Lo-li4>l 4 a t \ ^-jLuaJ g.1 II js-ljlj V 

j^^-A tt—tjj^ C-t^j LT" 1 ^ W-^^-"' 1 -L^Q ^-LtJl 4_iL_u-L.il 4 U mi j-L-bl _l__)l_i Lw^J i 
«^cvi_-JI 4___u_-J_3 )) ^ 4. , ,ij Lo j_t___i .cJUj-J 4__3__i___^ .^Jjtil __>.J3_c-il ^Ljj. jaJi llLitjl 

3-*-^LJI ^jL-^- ^ J ^-^3-1 1 ! jla jjj] jl___j t4^Lj_j___J1 ^jJ_«__J 4 ula jj__a__jo 

LLcLI L - r ^J i Lp- ^J^i-lJI 4 a t nla L;T _3 ^ufcj-j-ii ^____c__ti__o ^j- 3 -^' 4_A___j^L_J! ^Ll__j 
C_j^L_i_U ^jua\$ IjLAj *5Ll_>JI ^ ^_Lc 3 4 ^ M(i<i !l ^tH^ -^sLljjI Jl_>. _>Ju_> 
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Lp^JgjuJI 



• ^JjlI 1 ^ ^ i ^ i A t 

4 — j — L» lalf jj U *j i j r a ^tjJ 1 — 4 ^ ^1 4 — jJI jl — tiJ,! lLdI — I Jufc^ 

(jSLj L_c I JUfej i^l*JI 4_a, ( (lL? 1 ^1 A-SLuaj 43 1 _lU «-4 C^jjs_J 4 t j jteifl 

3jj i^i">- a ^^JjlJI 4 ft f nl*3 duL£ ^Ll 4 5, j ti>J (^^j^^j-uJI 4_cl ( t) L 

(jyLua-Al\ (Jj-Ij-u 1 *s j i L^j ^ I t a~ ^^JjcJI 4 A ,nl> cJ>L£ ^^pJI LI i flTl 
^ifl (_^oL>Jlj ^LaJI ^j^usJlj j£LaJI jJJlj L-SljltVl ^jLa i^_iijJlj (±JIjJ1 
i JljJl_>J 1 £-tisjJ! I Jab i^JUJI 4, ^ < ii 1^ (jy-3 j-j-Lai** jjf 4J (jL£ ^JjlII 

^LjJI ^ jtl JLai3 tt*l £-u=>$js 4 jtn <i HI CjLusIjJIsVI 4_p*}4-u3 C^t^u-o I 
^ii 3 Jj_iiiJLtl p ^" tl ' >> <j I jLt_j pltll 4 (i < H^LaJ 1^ ^ 4" j-<a Ar I 1*m,l!i ^ I'm i"t 

L*j_3 V (j^JL>JL I ^jj JLA J^s ^0j^_3 jjjSUI ^LpJI ^1 4 tin 

« ( jjtjL_>ij^L!1 » 3j_ALLb 1j_LaL>ij Lq i u r 4_)LliSLI I ^ *<j * • - ■> 4 j, ^ 2^-5 

^.Ljj — J — ^1 U^J o' 4 — ^ lj '0^1 — (j-jj^A J_i-I JL_lJl 

(j^j L<3_4 j ^ ^1 L_^jj__^ ^j).L*Tl ^j-o 1 — 4-a^L_£j) 4-jjj t^" tl 1 j jJj) j i T 1^ 

oj i it^ iWijUaL^j)) :jj^ 4jL<^ CP. Somw « j)~u.n » jJU-o! ^ ^Lc 
^1*JI ^Lia ^j) ^" ^jl (j^*- 1 » Ljj -t.i 1 1 ^j) 4iaLtju_LJ (jIojILsl 4j_S_>JI tilij c-ili^ ^j^a 
t^jj^j^ J^t-* cj-^- jLiol La^ iCjLijLuijVlj tL^-LdJi (j^j Sj^dJI (jl .4j_^ L> 

^1 ^b^-xjaii ^j^s ^ j-c-« J^^j ^ 4-Lsl f d.j j *^ tj»Jjii 4ltLfl j__j_c ^JjtiJL j^yA 



?plaJIU 



3Llj>JI (*^1aJ 4 j . nrtLj < j^oVl tjSJj t( jrjJL>JL! <jru ^J^jJI jl jl>. u ^>- 

. CjLljL_u_)VLi 4 \ ts^W 4_a_u^ D^_ut^ Ltjj^S j o i >m 

^Lc E.M. Carr «jL£» c^L^i , „ \VLi (jrdLLjJU jl^I ^La Laju^. : JiLLj 
4_4_u_^- 1 <j; i«^al£,» JL VL$j>J dL» t «l Loj ^jjLjJI (j-u iijLLftj )°\'\\ 

L^-Lij L^x-j-j tjr ^ 3jujjL!I LI i>i rttl < jy ^ ^ > ^ i j ^_jj)LjJI ^Lilukl (j! _ ^ 

Sjjj i>iJLi ^tjjLiJl _ 1 . Jal ii" ( kVI ^Ir, DjJuoll I <<ij V _ ^LJI t-S^Lstj - 
LI t>\ 3 JjLuj ^ ItTI ^>Lit_i t^jjLtJI _ . j_jt^ ^Ltll 1 o'f n j 

VI <U 4_j?e_i^ V Dj^j La j! j-A> 4jUa^}Le ^ «jL£» Jjrt-^l ^jlll j-a^Ij 

LgJal jU M 4-jjjU"iU 1 j j ^4^- (j j U 1 »j «!->■ L^_jI jl (^JjuIIj 
_ JHU Jj 1 1 n ^ifi. - T jluJI ^ jjj La (jVb *tiUjj ^4^- 3j>Lcj i^jjLUI 
jJ>~ \ j-l-laTuj . ♦ 4 < 11 i « jL£» t_aljJLcL ^tjjLlil ^^lc- c?^** ^-*^ c -* (3 .' ^ 'j ^ 

Ij-L^jj 1 <^ijl cjLuLtoijy L ^jjU" MxlLa ( ^-sLl^I ^Ir, J^aLSJL 

(jjjJI tdiLui i.ii 1VL) ^ jjLLjJll ^j^a dj L \~& 4_Lrae.rr, a Sjj-uaj ^_i!d1 ^ 

jJl_5JI 4J 1 — cis CjLj <>>LjjJI j 7i_l^V ^..^ "1 jl ttA ^ J - t -i ^jjjJlILju 

(^Jj L^Jt-ft cJlJLjJI ^4^JLi ^IL?tlj (jP-II Ljjv jJj_ljJ1 ^Jj-^ 4_*jl_ll 

Ujj>- (<4j^_tiu_JI Lx>. j 11 » j 1 r< ^ I ^Ll<3 (Sj^j i>>Tt ^j^o.^ i(jL>- ^.i^^! 

t j^S (jl— ^ (^jJI - (jnrl ifl ^-ic: jjl jjj (4_ul cujVI Cj\ miIjJlII j^J tj >■ "(J V 



^LiVI 4j JlJ ^^I^Jb jj 1 Jj -1 ^liL-uLi.ti ^ l-J^-j jl Ju^-t < ii j 

jf j^ < ^ ^^lll CjLuLijjjVl l_)Li£ 1 -<ur. ( jk^J^-J 1 Jul) a t ^il_tJl Jplia >. 

fi-A^j i£ (jj) < to j jj t ^ » j j U T 1 i_jl_JtHjV I ^cHj <— Ls^LLsl ^^fij V ^ ^ La IjL^l 
^3 juHju Cj1j_jJuJ 4_j*l_xLi (JLo^VI j> j r ^sJ_j cGl 4„ <ij <?->Jl g td-3.il i^IL ^JL 4jI 
jljJsVI ^^Ij^-OjI Jut.) < 4-j j j t-Ti H Cj 1 ^-jJlTJLi 1 ^"ij q < n") <jS^> 4_j_>JI CjLuLSjM 

(jyljv 4_a_jM-ll CjLLl^J! 3-^>J -^j-^ J^-^^' j>Q_JU_»JI J/GLa ^jJIj-oj 

CjLd_U^Jl <J-^=— 4_il£ J_>0 (jl JULJ ^^iU 4_-<l 4__4_3 7r i <^1J J_uJ>. ^^jLj 

>_iUt-"i'i^l! 4_^r j **< \ ^uLj jj)t-Tilt <jl » 3j)L_lj»J £ _ ;r 4JL*Jl ^1*11 ^_<S> Ijufc^ . 4_<uM-U 

La Ijub^ t j^U'M 4 j 1 o r ^ 4_a.il .Ml jl ____>. j^tl 

^1 4_)jli_> <_JLc_c. (_>"_-J ^ t j jUTI ) Lit-ZuVl Q * 1 -Lj^>- 4__^JU 4 mi <i i OjJ I Js 
j j-iJjt.1 1 4_>-l^_j LaJuLc: JL-tlu) ts>\ 4_j_^JL*Jl __il^_ >■ <1,Ij _J_g_>Jl <j] 

5 t ^1 ■ Mill ^bkJI o!j CjM^Loai CjL^L^^L 

C-il J n "11 j iJjljJLl e-jj-jtiaj^ ^Ij^aV! ji mi j iLuK , „ll "i<H 

O^- 1 -4 ^ j <^*>j^q (J^LtiJ.1 oJufe j-4 m^I 4_>JL»_>3 ^L<u V jl 4jjj^JjJI 

Lj_3 LlUj t^^^Jj-x-JI JL>JL1 ^ ^Li-^LitJ^ 4_j^J_»Jl CjI^^UL) Zbl t". M.Vl 

4_j_3 jim t'i ^jJl ^<JLtJl ^J3 ^ 4 j r jJI j ^ mi VI ^Ji ^JUJLi 

Jl J^-cj 4J; ~r ill 4j > SL J iJI ol 5 j rt nil nil CjLjfriiU V 4^J jl > J r ^ > I 
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?(ulaJILo 



^aJjtJL) J t "< ui a JSJ 4._l i ,i'JLi ^JLaU p nil (jlA ^j-c 4^3"^ i 
^— 3j>. 1^ m JuLl 3 1 4_^jjL*J I 4-ja- ^_ 1 1 1 4_ t ( u LLc JLl^LjJL) 4_j] jl^ir LtlojJ j_ 

•.i-3LjLM.£l ^1 4 <7 rt^ej Lc-o ^ ^< 4_jac^_jJl 4_l3 (J^J j->-T ^(j^I* 4-Ur I 1_4 i ^SJ a 
^1 Jj-t^jjjl Jj i . .i ^^a^ "i «"i doLS" 4_i^_juu3 ^jJLc l_.jU.TlH ^L?c_II1 ^-A -iJJj 
tS^jL-J,! (JpUL>Jl ^j-a 4_c^_<i_^o jJ-cL^JlJ 1 J^JI_a__) |jl 4__ Lu__ (j-a t_£Jt->- ^$aA 

C-bjk 'rfl 4 jlr U ^.Ul Jal i OH 3 l_J Ltj/tfl 3 J-aVl 4 , .a 4 <j -J 

.SjU-uLaJI 4 j 4 U 1 1 

^j-.sL.i- (JSLJoj _> J u-l-lj _ 4 t? 1 mi 1 <i r 4_-iifC t M"i ->Jk 1 _ <-_£>,.! I 1 JlAj i Jjl j— 43 
^UuLii 11 3 j^-m-i 3 (4_c|j^J1j ^,ML£) 4 j j 1 U" ) 1 ^jl tJU QjU "i nil, I 

Ju^ilJl j vj^Lc L>JL L_> JfiLjJJ 4_^_^l3_« ju_c _ ^LfT ^jlj ,4_oLj»JI 3 

LlLcLtJ 4_ojjJ^ ^jl lij , L^jl 1 1 „1 4Jl jl <j 0^ ^ 4-jjl 3 4 jr.Lo'L^Vl 

1 ^ -w^Lc Ll^L>o ^J-o 3 i4_4Jj^>J!3 ^^^aiojl 3 jjLajVl 3 4_t^ r ^ "( ♦ T 1 4J9^_olJ1 

t4lbc_i 4_j_«JLc ^jlix ^.Ic LqLoj JL<d t_j _ 4_^LiJl 4_i_u Llj_uJ 1 4_jlc ^ *^ *" Lo 4_t-oLitJ3 
4_tJa_o 

. 4 , ^ . . U" 4_c_l3 



(_)jL*iaJI La^ ^4_i3}Lvi j-j-C. CjLoijLoa (jL^uVl 4JL>*f t_jjL*_lll 
CjUjISJI Lt^- Ji^ *^TLj -l^JU <jl (j£-$J Cr"^ ' ^ ^ (J-^aaJI _9 (— JaJI ^Lae^a 

i {jJj-CLt t J I <j>^ CjLjU"li-u 4_u}LLaJl Jjw*jJI 4£^j>. 4j1 j^Ilrv. tjjjLdJ 

j_a 4jl_jjJajj ^JUJI CjI .lU> t.t La riVtl _ 4_ua_>Ji 4j(j^J1 J \rt~ I i l_j_>- jJjj ,lH 

^laj!) ^c-jusIj ^>_lC (J7 -aJ fUua}\ JjiS- £ _- r lc ^1*J1 3jJU3 ^ (jl jJj i^f-flJI ^yS jj! 
^_lT» ^Ju3^ KjjjO^ cr^J^— *— 4 J^ 1 .» 0' J~^^ L<3-4 ^ t(j <n c ^LjJI (J<^ till 

Jj '.4_^*>U^^I rtU ^jla 5 a l^jhf iAdma Sedgwick «iii^jL^ 

Creationists «<yclju^M ,JL>J1» fjux u nM*a ^>-aAj Jlj U ajjt LLaLf ^ ^^l*. 

^IjLitl^oL Eugenics . «Ii (jrj-wj^J 4_£^ o-^Lja t jj>-^-*-Ii ■ U ml _al 

CjjLS^ SjJlill dllj 4jJuLajlJI j 4 ■!_< nl j cull ^jLJLl a (jl Lq^ '. 4 <>>jL>-o 

4-ij-^Lt-d ij^juj Paul Feuerabend « jLbj ^ 'a J^j» I>^j ^ ^V 4 ^Lc ^ 

^jui^ t«^ajJ! 4_j^ 'i (^jJl ^JUJ! £ya ^JLal (jj'v j t u ^cic !vL> ULc <jj» IjJLu^ 

(J^l (jj)^Lj t^i ^clc j-J-aj ^JLaJI (jl : vil-t-u j_xk>^_js _ _ 4jr> ^t,l 

L^ILaJuLo 4JLl.l>- (jIs>Ij_aI j-d 4_lC £j-Lj Lftj O^llJ! 4_l^ (Jji j t n LcS^ LaL>- Jjl 

< hi i^W j— >. ^LfljV 4ij mij ^1 4_j_a j5-^3 jjj i LaLc i * _ To ^1 ^gj, <"« 

4 < q^J (j| JtjJ5c-4J ^-UJi ^Jl r>t 3 I (jLuoJ^I ^.uiij La Lq_^ . ^IIulIJI jj^_«ojj 

3j_-Slj ^_ flij ^1 » 1 <Jlt 3 1 4_J[ (Jjud^jj La ^>»j-jj jjl Jo^-tuu (( Lxjh. jjj X**! 1 ^JjJI 
jw_c-4 j. j "i 5ij 4_j-uL«aJI (j^o <U>ajl n <a ^2 Ij Jlj La t ^ 1 J-Aj . (j^_)L_aJ1 



4_i_tiL*ILa Cj I j L>iJ \ j_>a ^JLtJl 4 7i n-*. L«a C 4 ,u*-t tc, <"n \ I ^£ jA^lJ <Lfr>-j (j\ 

^jjJl 5^_aLJ1 ^JjI " 't\\ \ Ljr -i\ y c I jJl.3 ^tjr^f c^j^i 1 V ^1 1 o ^ 

C-t J j_>o j-J JlI 1 i 4j^__lj>J I <: L-i-a,-t5v 1 1 £ loir a q ^_j_>. I L^_xJ I (J-ua ^3 



C ( j ? _tiiJ I I JUb »-L' r--> — ^.jt^"*l I n J J I _ In" I II J ^JjJ 1 (j I ^<a..(-.l 1 L>0 i J-J-TL^ 

J"( aVl ^JLlJI (J^-JJ ^.UtLi <jj \ t " mi 1 1 £_jlUJL> Jjj i^) M, I J iciJIj jt 

i ts*\~i\ \ ^i_u^j >J1 4_dl_4^J ^"l^Tlj ^jlj < L ujl J^_jeI1j <jl Vjl <— _<_?eJ 

IjUbj i4_jjLuaJl£lj 4jJLjJj 4_j^_uLj_j_u CjIjLjj ^j_A £jL>JI j-/a ^ILc jjntJ 

.(j^j ^jf i^ixlj V j^al 
j^i ^^La Jlj>-I^JI 1 ^.,^.1 JL£ <LjuoL>JI ^ ^ <i J ^ J ^ A J J LZj (jl 

^jl^. j^^yajj^v \ <>»jl jJb L^ij ^"-^-J 4_j 4^L^L>Jl ^ i <.iiM j a (^jj-^- ^^^-oj^kJLj 

uLiLlJI nil ^ I j^/ ^JL*JI LjjJs V L-c— 1— -v. I ^j-ojJ ^jii-tJI 

oJLA L-cSojJL 4_i I 4_j| A_i J^>o JLjJlJLcj * ^ 3I >l >1— g- ( ..I "(< J 1 11 

j-iL^I j^So a ^ 4 In n in J<i tllj Jj Tl (jo ^j^^l m 1 1 j i3Un imII 

Charles ((J-J J>JjLAj» ^ ^JjlILi J r't ui « L^Lo ^ 1 1 «j jISLj * IjLi n"j| 
^.jualj 4J (jL^ ^ jJI « Lj_>-jJj_4_>JI ^Ic cjLj_<_u1_i-uI)> c_jLh^ lJJJ^o Lyeel 

mm 



Uf>9-1<) ;-JI 



. 4_a 1 1 ^y-Lc ^j^Lill CUjcjj 4_j ^ ^Uu jjL^ U, L_aLa_i t_JiJLie_xs ^j^L^-ul 
w * j j H e_)LjtxjVl JjjjJo jx. t <ff tt 3j_4>LLd ^-Aj 4 unit j^ia-SLuJl 

jLJa t^j^lc w^yJh) <l»L j^l—^j jL_ £ ^jJI La Mark «oJjl— aV» L_ai 

ji — (j^ ;? Q- *N J t4_jJ!yU 3 j'l — li^jO — I — ^LsLlJj*^ ^jwJt-£i_*JI 

L_4_i LaJl^I er^-" 3j trlLj t j iUlt oL> ViVI 4..j ^ frj Jl_£! -I 

aju* (j j > Jl^w j^a^\ J-^j Loj-Lt.^ L*ilj ^ A.R. Wallace k^^Ijw 

. 4^1. i .iJl j^a t t o » n <j 4_j Ijj jl . n'tV I ^Ir ^JjlaJJI 
lt^I (jjLn ^ 4_j| L _ T ii2. oLLu ^jjc ^Lq_LlI1 ^jJajuJ 4jJju Lo <_j j _i C. j--c jl 

JtGjvLjJI j_<a j j—i^ J JlC ( JJo J al*^ t^-A 1 1 1 1 j <aX jjlJL) Lcj ^X. I—lLoj V I ^AjjLj 

* \-*3jyAj}£ i A L7 lc ^jILao mjt l 4_}JL^ jji _ ^^o-ptAj jj^ _ ^jj^jt^j 

\_a\ i^jLfcif l£^1 n j < ii <Gi_cT ^jJl JJ_*J1 I JLA jl ->>->*l 

4jLlojJ1 : (>4 ^_jljl» J^a 4_x > ^Lc ^ ^-tic 



*Ua^Vl JJL>^ Jo^.iu ILiiJI ^ a Jttl J U L. uil ^JLr-Vl 

^JL«JLl J.t "1 111 U ^\ jZlS>^\ y£b CiA\Zil\ J i \ $ Ac }~ 1 u**ill Jw« Ju L^jLo ^.UrJl J 

JLoTt-^tJ (^3-^3 t4_jljJ9i (j-O 4-jJjJ_a j^-A ^JUJL) (_J-*. "1 tTu <i U 3jjL>- ^ lrt^ I jl 

4_j LJil Lo ^oj?e_>>j 4 ^ ^ ia Cj l3 Lu.i 1 j_« i>j^>ul Lo JJLC L^Jji (J-al^C (jj-lc 

j-aj J 3 UtJ liUj ^lj_3Vl (,>-} 4jj_UJUj 4 j o i 1 ..>U ^La" 1 JUfc J£ 



jjjj^jd ^ 4 ~< «j n a Science Sociology ^>LtJI o L t-c I „1jv I ^-Lc 
U LLa^ t ^ Ull l'v 3 I M« Atl , ,,jJJ Robert Merton ^o^S^a 

4_jii-3tJ CjLcj_i3-3e^3 ^_Lt-o ^Uj Jl_>J ! ^JLjlJ I ^yz\j.jL.& Lijl_>- ^jp3 « ^j^JjwO » 

a . 1 (j 11^ J I Lbj I jJ^ (_£ jLi 1 3 tt I La j 1 ..»_<"i 1 <j f o <J£J 'l_oJ I — >o ^ T 

j^a j j ^Vl < n iH ^La t 3^jju>JLI 4_J_^1jJ! cjUaM-J^JI ulLL ^ Ljj^L^o 

^__£i I A i g 1 oJL*J I Lib ^_=tla 1 j r Lj_jw l_B Lj9^ J ^ mi /^jj-iTuJtt I (jj-ol 1 

, lLxui i £j L>- ^a_A ^j^s o^L> ^ i 1 I La 

: « ^ U 1 1 eLjJLLc.)) «Lu^uj <jl j^Lc_) Lo-La 5 .li->- djjjjua-) ^j.r.iSL<JLj Jjl_2jJ1 \jui>j 
u o * ^LoUll i>u ^_&Li_UI 5lJlJ ttj lr y^ <j| cJv Lujl -La ^J^jJL^oVI (jjtt liUji 

oLc^-Ja ^jQ j " 4_j_ijJjJl Cj^L>iI1 CLi^-t-i^p] Lj-£ Lu a LuUL I a L_uJ^JS 

_oJ (jy^J^ - 4j.Ioj j^lT ^1 j^L-oJ LoJlJLc ^_L*JL> JjlIA-o ,j] J-i t^^_iL>ijV\j 
Jjfc! ^j-o 4_j}Loj ^^-u 4_ijJ(JLi <j-oj*_j V ^_Lua! _ Lu_u^jJ SjLj L£j^~ol <jL5> 

o^L^JLl a ^ *j ^ miT) ^L^JI c-caaJI • . 4__lJ1 J 3 "(M ^jlM jJ_J1 

4 fl.b-'^e-O ClLuu> \jJ JiI^Jq i L^ii-JG (jJ^ILilul 3 Ju JuC oLc.j_ck>j^s 4 j <i, U 1 1 

£_)1_L 4 U ! I c_»LaJJ-<jH Lo jl-Lc ^Lc 4jLj jlLo LtjLii (jlS Lo j-ovr ^L. 

ot^lL ^jj-^jijjL^o 4_B^_«j-_4 4_j_oJL. Cjl jL>u] 1j_3_a^>- t j_jJLll g. 1 <a .U H 
^ ^^^J-c) L-«3f 4_ClLl^ W ^ ^ (jrtj Lo J-C-JU ^ju«3 jy—tJ* ^ 3 i ^ "f 

^yJir. Jju jJ I ^^Aj—j-i-u jjLfl udJ ji V3j .j-uij-c (j_o 4'm«j 4jj>-j_>a 

Ijlc L^_j_^j :3lj_a> ^ i ti 1 1 ii^a o jiJlc JjL^ I j] t ^jLoL<i "i a I cj^L^q ^L_u3l 

4 _^iaJLjJl £rLul j <^i"i <ij 1 <i in t^LuVl ^j-i^^ 1 tQ^^i ^1^)1 ^jia_JUj 

3JL-C.L-3 JL_^ fi V 4j! ^ ^ j 4__j— a I til C->l^ mi til 3! ^ Jjl ^ j^i^ 

Lo La! t4jLiL) JlLo 4 jUll J>Lw ^ Lojj 4 j jUTi 

^^L^l jLlbJI 4_4 JLoj La 5 JLftLtTu^a jJt> 3Lu>Jl ^^I^. ^1 ^ > < r^> 1 1 Ll" 1 1 , \ miJ 
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Lo ^*Jlfi) Metaphysics lib) fahjU c*jl^ t u * nUtl 

^yfc 4Jj ^ ->! I 4 t A -%JI Lfcl j) a; _ (4 t j jUtl tljj 
4 j * j it-iH j^ljJaJI j, j hi ( _ y dUi_u^J1 jJ—uaJLl 
j^LoJJ 3J>_L4_4 4_q_oj (-j^L-uVI IjUfc (Jla Jl3j i4-ua^aLiJl 

£-aj , 4_tdUj_^lx 4 j t j 1 U jJ^LS- /y 3 j-AljJaJI dJufc 

Cj\jJ>i 11 A") C-<jL£ , ^. 3 (jjj jL_aJl ^jj-dJl 4jljL) 

j L3 -aj (j I J t^l Vm hi^Ij BjufcL Mitl ^jic 4__j_ij_o 
4 1 >■ fa 1 fl'f a CjLjij C7 lI1 JJJL_>JI cuV^L^JLt 

ajLAj '.jc-LlJI 4 t j- jU.tl jlj i_ui (<i^—aJ J_>. 



(J7 _A I — j J — 3j 4j^3 jj^lj « ^ (c? gi-tflj 

Lfcjj-^lo jjL^ 4_JSj_*JJ J_oLt_"l! 4-LaK" a Jjjio 



j j<A -.1 1 1 - fl | I Q^ , flM 
J t « c ^1 ^ ■ '<\\ - ,tl 



t ji-wj 4 <? ,< nUH ^ <^ f ^^J] ^ ljj> Ll_.il I j a*\ o "t\\ JL_l_«! \.<i\ '~ a j , . . 4_i_*__j_j_LaJ 1 

^Ltil 4_J3 j^->-j <_£_jl.I c^jJt jU-. j-Uj ;^JjlI1 y ^-JLc- niUTl 

! 3__Llf> 1 j It tl ^->_Ul d A ■ „\1 Atl L-H - *" 4 a t n\Jt\\ o j) In mi (jja Lj__-__>j jG 

.*ULl!1 JUtI J^L*i> 
j^j^Lu j__t> ^Xstil ^LgJjl l-sjl^I ^ji ^ lr 4 n r .i^LaJl j g.Lolxtl <j-u ^!>L>- V 

^cj ^^A^aLc-j J j_4_?e_a J_i Jj_>- 4 ,L j-pJ ^i-LsJL) JjtTi tit La '.SLjrtU 1 1 <i $ *^ 
(( o" -»-U ^1 « Ll__>j__3)) ^ J Li_i -oLc 4_)L^^I t J_o j . 1 g >r 4_>L>- ^1 JjLrtJ 
f^_Lo L ___5 l_j^_j_=tj La j 1 JLc. 1 Li_$__j — ^c"^ V-Tui nl j, j , A" *C JU____1 

^I^jI ^yz 4_ul^ j ^_ ; JI « .j-u^-^- L*-^ L>- » jj^* La t4_iic jjIdj^I 4 _J-L^ Jaj ti ,< » 

L^oJj J_l-_> j jlb SujjJjJI L5uj-4l ^ 3j>^_v^Jtl Lil lit 4_LijLJLl jI^_l_>JI^ cjLUI 

J-uaj 4 mm Loll ^1 ^yic j It i LuV) $LU <_----£. <t -fc -^a 

^ i In! I ^JLtJI CjJLrtJ La j^-u-u-oj L^j ^jIj e __ r lJ 1 4_j_<l T i£LII ^Jx. Lj *f <a 
(juj-^-ol 4_x.Lo_ju3 4 ti < nM-gJI CjIj — tiu_C J^Lv JlJjJj '. j> j > n ^ "ill ljufc '^q-i 

(Jjj<j)>j «Hume ^j^Jt))^ «Locke <jJjJ» JiLo oj^'^ Jxuj ^aJ ^j-^ ^-L<a^ * (< >dLW ) -5 
jjj^JI jjLi ajju^* o' v^j^' (>°i ** «Jovons >>j ^ j > » j ft Mill 

Oj \ i. "i c \ L-aLuaj^/l (2yaj J-! '.^JUJI 4_<i lii^L-^ ^cia_c.i 4_j j5J 4_<_jl__aJ! 

. 4lu Jc>J I LjJwjJ^JjJI 4.^1 i u \ °) ^yj^-u ^A 



V^ftj ihll pJlaJI pJaJI jjuulaj 



J^L>o ^j-* tfj_S^>- La (J^l td * , ,,M AH t j ^ ^LliJ! ^JLcILvVI 

4jLLijejJI ljjjLuLj 4_dl jJiJl iJf ^ «^jaj» jjfc Ju.-vj.ll ^1 1'u.mVlj * 4 j **-„^ ) 1 1 (J-lj r> LojJ I 

Jj-j-s ^.jJLj tj^j^^Jj-j-Jl JLa~cJ ^ j La IjjLj ^jJI Falsification 

j-J>- 1 ^1 (j*^- (j-* iSj ' " *j *-^>L£ 4_j I ^_j_3t_uo S 4 j„-ai.» ! I 3jj_jJI j < ^v.f. j-La 
JUi il.iuJ CoL^ La jjLc^—i-tj L^J&LJj i ■» j i lr> j—a \ I jjbjj 4_1LdL_>- 4jjjtaj 

^L 

lJla^-jo (j\ ) *\AA ^Lc ^ «Giere jlcl j '.SjjLlII 3jl_jJ mi 

Skepticism mi "II < . a oLoiit^a ^ j^t LajJ ^JUJI 4 ^ , n>L*JI 

3j-u.fl LajJ LJ ^JlSj ^*^LiVI JajLuj Ctij La IjlA ^ *j ■ 

^La-Ltll ^ j c J 4jLu ^j_a I JLAj (^La^Ldil CjLjjJ^-LII m^JLaILj 3 Ju Jl>- CjL^I mi'i^I 

J^>. \ Ao^ ^Lc ^ «ojj' J,) L&Lujf ^^jJI 4j r,r..LuVl ^jftLatl jjl Jj t LaLc ) o • 

^oXjJl (jyic L^J^ja CjjI t" jl3 _ ju>-Lo ^ya L^J La Lr L _ 4jjj)U"tl Lj>-jJj_i_JI 
LT B Liajl jc-o-se-t-iD (Jj-lII lj_6 (Jj-^J . . . 4_u^j I jJ I Jol n r nV CjVjLJLI CjULa ^j-* 

LlLSj^Lsj 1 4^3 j) m»<a Lu_ulj^>- /jLj t_x>-!jJI ^j-c-B uLUj j_*aj 

4-^jj_mi1I ^L^JLI jfjt^ I jJj tUaieJLI 4_cbj_ii \ Mill j^. ^ jJi^l »lj rt" < nVI ^ 

J_c.L_jJ1 jji I jl-Aj t La>ji.,j "i -^1 j cjLjjJi_LJI 4Lc.l j ^ T J t ^ ^JJ 

^a i n j La J-Aj i^a_jJI ^jJUJI 4 n t iX^ ^jLse-ja £ _ ;J _3 ^jiXoLJI jSJd ^ t.u—yjl I 

. Epistemology a^jjlII ^ Is; > 



o^L£ IjlIj ,1Q ^tlj^lUti ^ Ij^o ^LUi i^Lj^JI <jl£ M ^-aU\t 

i^LlJljj : 4-fjj> t U (JjL-ljj ^ (j-\_) 4 i j > jj I L^LulSL^ CjLjI r n ^.tl j CjI JlaI mi <iU 

J^jjJI <U>U «Sir Francis Bacon oj^-H o-'- [ -d 1 "*>^ jj Jl^-I 

jljL...H (j-oJU-li ^ili >a> Induction Til mVl ^ <M (^j^n JiX njj 

^JLaJI ^>>>j n" i 4 ) niri U 1 n >Uj i^jLojJl jj^a (j"H>-^ jIjlI^I 

L*jLj 4 tu as «. (jj j \ -i vi <j-l£.l _ Ij_jJL>o1 ^jjs cL^o toiloJI tfjuk LLucl co 1 c Ji 1c 

ij^>\j **' '^Vl)) *— i j) L (J ^1 t_>j__sl 4 5e_^-L<s (jl — ^ I — «a Llj ((Q^SLlj)) J 1 — <^a_iifc— o 

,(4^_iLUI cijI j a nil ji^l) Hypothetico - deductive (H-D.) i n. t „Vl 

o " < "VI ^- <j ' U ^ -V f< > ^wfLj « Jjjj I ji » Jl_ju J^>-V lt^J 

OjJJI OijjW*' lPL^ t>" Liebig < !» ^IS \K\X 

(J jJL*. X 1 <->LUi (^Ja <((j^SLu» <L(_C CJJ L« ^ # " "<J (j! ^.jU" mj ^j-fl Jl_>-^j 

oL^Jaj <jx (j^> V <t ij jjt tj^u V ojlj^j »lj n"i m.VLs ;« Novum Organuni)) 

^ jjl jL>Jl ojJlJ rt." <nVI ^-r ^ ^1 4_^^J ((^- j it)) JJLi _l2J^ 

I jLjfe J-jUO JL-Oill Cj*>L<5_>. ^j^3 I jy J (jL^ iJL>- ^ 1 ^JUl ^ <j LilttJ ^"l ( nVl 

Cjl_jLj_JI (J " jl jL_dUL) j^_JJL>JI (jl^ L^y <j \r (^1 ij;r Bi ( _ 7 — Lc. V 

^ ^ *( U (Jlj La ^ Ljjv ^Jj_j_J I ( jw<j jjfc (^jJt ^ t^LtUtl XJjIjJI I fl" ajia (jr^j) 

Ojfc llajj (j^>- J-p^l ^ o- U Ji 



? u »i ihll pJlaJI fciiLlI jjuiOj »,6jS 



^ ^ i -a JjU Ul ^r-a <^>I j mi f £_«_uLjJI (jj— S_J 1 ^j-o ^_>. L_a_a CujSj <jr^J 

I1l_^J tojj.^Lj^Jl j 4 rt ULlJLl ^ i r a pAAi) «Frege 4-j*j^_a» 

4j J J_*_iJ I LufcJLfl J j < u,)J 4— lit-J j lllJ 1 1 j ! I jJ~<*\~) CLt-i-v 4_^>-jJ j_j_J I ^^Jjtli 

^j^-y oJLIa tProbabilism 4JUl>Vla Pluralism 

<j! Ijufc L;r ic i-OjJJ JL_3j ...4 o KM ^j^Jl *tb 4_j '^£J 1 uyi\j) nil 
v j£^j _ JL-L» \ JLJV _ J . . dl I Jul ^jLSJI 1 (,h JJ 4_^J^_Ldil ^a. j-L*JI 



Verification & Falsification :*M*iJt| flfli "If 

^ cjjJj ^iJI Logical Empiricism 5 j ^ U ; 1 1 5 j »»■ "tl <Lhj>-"' + N 

Schlick <( iilJLi » j Reichenbach < i<fiui;» 3 ^ULJLl 4-jujI Lajl_4-c 
4jMJ] ^lc 5 ^ U ; 1 1 4_j_u^l^J! c<j u JlJSJj Feigl « Jj*jLa»j Carnap «^_jLj;l£»j 

- V . 4_j_j_Lb Ljj J ^-jj> iqftt (jj_3Jl 4 nULoQ ^j^i JJljC (JL^-Cl - ^ 5 JL_<J_CJ 

4j cJLaj ^jJI _oj*I!I Cr i£. David Hume a^-^xA ju^Ij» J 4j<j ,,u>lSLH 4_o_>^tlJI 

Lua^_ua-j>. 1 j tit! ^jJjlII _ V ,«^L<J)> J (((Jj-ujw (J^ ^^Jl «(Jja» (J^Li^ (j-^ 
4 J I r.utl 4jjikj Ji3 p ^ A" CajLS" Lo ^JL. 4 j<.l 4_ljIj) j rttl ^.jlsJI 

jl j JljI La ljL_3 . CjLjImII 4 ^Jfci! jl j t a J ^1 j^'tU 

j^J 4j ^jj ^ -asTiTl ^_^_L<5 a . . , 4_a j> la-i 1 1 4je.<o -*-~\\ ^j-> 4j| (JLij Lx 4j^iaj 



Cu-p ^paj^-a 4_j_r^^ us jljJal ^^Jl ^jl j ->^j\ q^i* t Oj>| Ju9 Jju-S-jxJlJ 1 

Juu Lq_l9 Lfejl^^. 

:^Jj^ ^3 Logical positivists j^j.t 4 <?UliU £_« J-iJ 

La 4_Jj_1o_j Lhjl ilLwl ^•tJ) ^tJl 4 II?" 4 dU oljLii^Vl 4j^jll-o OJiIj LJ£ 4jI» 

T + Y (jl CjLo! 4_LsL-uJ 4 jl a C (j^fJ JLlj.<i"T1j t Lfc Jt-j-LdJ jjb 4jjoLiw 4j^Ioj 
^-jj In 1 1 ol J oL^Ja-IIt jL_±-IL>.V ( < 44iLU j i r J— tiJJ j ^aj t ^ jl < >m V 
1 4_jjj.tn"i 1 1 Ll> jJj j >T1 4_jLdl_56Jj 3Lxj>J1 ^jlr 4_*jl_jj ( _ r Aj i^La-L>-Vl 
JLajjJt J 4_ticjjlj JL>.| ^-L-c-^t-XJ VI oljUbl miH uiuu j j "■ ^ " 1 ^Jj < i u V <i*( 

4_Jjloj i I J I <?" - (J.J "l t it tl ^yU (Jj _ I Jl_>- UxJt-juaJl 4jL-3 ^j-^i ' ^ <3 ^ 

4jjJoj 4-Haiej <jL J^-aJl Lr^-J tjl m ^MJ L^Ll3-^L_l<3 ^JLC _i^>JL 

{jJI 4 i.lii (1L Lse-L-Tr is* ^j^SL Jl2i t L^Ial 5 ntl <_ < n" 3jL>Jj 3j_*3 4_Ljjc4 

La Ij-al^ 4j£Jj <4 jnjjjnti ^jLtil 3jm_«JLI 4_u^J| jJaJ! 4jij.II obj k *JI 

«J t > .«wt») jL^.! ^cj tPaull Oppenheim j 3 ij^T Jjj» j Carl Hempe « Jx»«u> 

I Ju JLv L>.jjjO-> ^ JL3 Ca> LaLc j-4Tu.1T 4 ti>> n dUj Jou ^LuxtLoj I JUj_4 

4_u^UI oLal <.<i.U (jjl j i'-o.U ^jJq! in r»V1 ^- jj t » oLa-4_ut Lr ^l*Jl j ^ 1 <i ri'lt 
<uLl j-^i Deductive Nomological (D-N) Model 4jnU;ll j 

.^jjjuiixll (j^-aii OLjj-LL4-4J ^3 

^ jJa^I jl JL>-1j tjrtj Jcu^l (^yic ^ a 1 «.! I j 1 11 n "ill ^ <ll I JLA In* ajj 
£jjSLl Jill j) i-r Ic ^Lbj \ £ y\\ Jjuaj_m ^1 a .->J1 j SLSJiLuaJl 4_uo^L1I j_*U1 
. ( yy\ j^J| Juvl ^Lji! 4_jJuJJ ol.nl i-a.ll i \A JJlaJ 4_cLu-o 4.j,<iUJ| 4jjJaJjt 

JU J mi I to 4*i (( J j <i <T>» 4_^jJo ^ jj| ^ja «tiJl (jLJi 4_L.L r>Vl 4jjj_x^s 
4_ij1 is\ -vVl jj^jl^illl jl ^Jhj ^Jll 1 ^jisjju La ^jLcj_x-u 4jSJj * JujLstaJI 

^a 1 r> "1 "i oLste-ii j! <_<"i^ ji ^tn") Co L-£ aLc ... 4_JL,a IL>»V1 t— <-A>l JL-cj 




jhll pJlaJI piaJl jw>Qj i-ftjS 



^J)j-<jJl11 til! J (4 j?Hrt ^ jj 3j-aLLd) t_i ^Lual jl CjIjJu JUxJ CjL>.^1a4 
tSjLiJi >. CjLj-Laj I $j I Cjr ic £j-La-J CjI — ail t 1 Uj (_^ia_*Jj .. 

til! j :5jj_^jJLl « ,Jj_4jk » 4jj_Laj ^yic Cj}L)JL_«j £yi Cj.\ t "i < <d I a ^j-u ^j^o 

^ *\AV j S\A) £ru Lo-j-fl ^ >-^L 4j jLs j «Beatty ^Luw aju! ^jJI ^>>«iJI 

4 tf jrt^ «. (jr fl til! j 4_oa_&l ^jusIuj t^Jjuaj V jJSj «4_ijlSLaj)> (jj£i <jV 1 1 «1J 

Evolutionary Change tgjjU'Tl j ii "H ^j-fclli ^ 3jujl^>JI tl <>ju» 

((^pLo)) c.t ^pJI ^ 4 j i^L>JI djuhj ... Plural Solutions J>L»JI -ijuuj 
(j^i fjtj^Lj «LIOYD jlj^J)) j ((Thompson j^j^^lo)) <>jl*j 

< t iXll JsdLoj ^_xi^J Cu^j Ju9 3juJl>J1 4_jjJaJLll <jl ,j-o j 
.4_!VjJ1 r L_3>Li^L) 2jrtj"^JLi CjLajjjOJl 

^js JVjJl t^ljil (jjUj <jl (j^jJ^-j-il! : j-^a ^liJI SjAjlJ! j-atx Lai 

^jjtJI <J->*J ^ * ■ (.7^1 CjLj^-^jlII p J J ^" Jjk iJSj) f.dlj <t!1 4_*3 Jk_ij Lo (jl S^lo^ 

CjL^lflJ jX-USJ (jy j3 ^JjaJI 1 JUfc /^>3 l^-U^ - JuiTu-oJ V (J^Vl ^^yic ^ JJulJ Loj^ ^jJI 

^ t j i j 4jjJiiJ ^| fft-j-j-flj (jLj l-3jIuu (jt Ll! {j\ J_i] ... Ijj-r ^ a ^jJI ^-l-l^I 

^ L ^" , nVKj 4 jrt L_4JkljJll U! \{fi(\t »j (jlJi ^ JLcljJLl! dltb Lojilrtxi Jlaj Vt 

(4jj^J,I ( jja j J^j <\ "j Lo j-jjLjlJ,! j_>a jLit-Tu (j! Lb j Jlj*.V1 Lcj|j i^tlal i n < 

. I <Xj cJtjjJaj 4 V"( i nil 4jjJoi]| 4 »-ll!q i fij (''M'StJ 

4_ia_i^J ^JL^JLl ^ ^>>Ijj tj-J^I Jl till j < r a j ft 1 1 1 4_cLj I (j-Ajl ^jJIiLc Jj6 

LuoL>- Hal ni't CJ Lu-LI L^Ii-I I JLd£. ,1^ <1i JLd^J i Lcl_4J JUjL^w. jj, < jr L >> J I 4_J JULXk 




4-t_Li^3 ijf^- 4Jllm"^Lo}\ <J^-^ CV^- (j^^ (<J 4_£Jj t^cJUJI <jL_o1b 4£jjkJ 
(jjJLLjjt) *_3Js La I JUt JjlJj i I ^ q j j *ij 4 .j <i U 1 1 JL^-C^I jLui^l j_uI_jl1 4_jJlfLa 

JjaVl ^^k. dlLLa, jl jjuu)) :4jLiJj_4 \ ^ J>HI ^Jl *\AA) Salmon 
Cr^\ jmm«VIj Pragmatists <>_utjlj jJl SUujjua ^ 4^ ^jIjuj cj}Li 

^3 JjLsj 1 <\ ij'in ^Oj jl J»lAtl (jji (j-uJj * Mechanists 0^^' J Deductivists 

.((C-jj^-ill Ji,<i"i,i,i>II 

Discovery & Justification ¥1 

. 4_cw^LuaJl L^jL-o^Ij CjLjj-laiJI jLTo-l 

4_aju LajI fji t Lo JJlIJ >L>* j! j . 1 1 <i" u_3jl^Looj Hypothesis 4 j t >>jJa 

<U\ lil S^SLx^j 4_L>wj_xj jjj^flJ I I ^JLjlILj (JjLlifaJLl jj\ j-ii: (4_iJL) 

C^tVOU! ^ JjU^JI fttSJl Jj y t iM 4j9 j , mJ t-fll mi<"<hV1 4jL^j_C *Ujf ^ 

J — >- 1 - (J^^ ^-^J (jr^ - J J — ^ J — ^ (j? jJlj-A t Jlj — ^1 

. oVLCt^-VI jl ^j^aJ I 

(J_oJtl3 jJw I ^Jj ,j I /ys 4_iJ^j-iaj C-> 1 i n r ^j^s ^JLc (^1 3^-n.u.a jliej 

4j ^^Sjcj ^ 1 1 j\ m->.VI j>_jj2. ^ ( _ r Jo Vj idJufcLujj La « < t 4_4_^ Oj- 1 

LijqA^. LaLiuj^l 4_j_«^u&j Lj (Jjjc-Hj <±.cj-j&j oLuo_*Jt olxjt ^ ^ ^L*JJI 
c 4_L>.f ^jJI Justification j "Tl 

^Jf. ; ^ 7i U f U Jji^r "iU 4 **m r. ^4-«LoJ1aI ^jVl 4 <i < n^LoJ I 

4jj_£ ^j^j ^AjJLj 4_ljL1!I 4_t3jJtl ^ j— t-.-bj (^jJI (-^1 mi "> <V1 

JL_Jj i "i tj (Q-^jV 4 j o 1 «H i 4__jJLq__*J 1 jj \ hi a ^jVl 5j U ->JI 

t « Zeitgeist j ^ *U :4_^UVLj _ u * >..j L*j 1 U nj^a j 4_ ajl i^>U 



? u «mIiH (oJIaJI plaJI \ qjS 



t-fll <Vi<VI 4_lU-ju 4j 4^Mc V ^1 4_pdxJl 4^.^ u rtUUl (J-iJ^tOJI jtfjrf 
4_c Lu^ j| 3juJl>. 4 nj r-w c-aLtTuT^I ^i^xj LU_u t4_L<ubV1 4 \/t ts> 4 ji or - ^l«Jiy 

J^jIjjJI oJLA (J^ jjl i 4jj1 (^i "^Ij 4-lcI j 4_p> aj 4 j olrj <UiL2i 

DJLib ^Jj^Julj (j^tsLajJI Oj^jj-^ ^(cJLaJI 1 6 * ' ' ^ J Cr^' <— iljjJn <tl 4 ♦ ntra 
Ji^lj ^ n ^pJI <4 jI^IjlH J_aIj_*J1 ^.o- , mj Uj (jjb jJlZ\ CjLjJaJiJI 

^j-d £-jJu t __ r IL_J 1 (^1 4 J -Vjl— >J1 J-*1 J_JLJLl u r ii j L_o J I t-^-j^ j-J^I IjlA jl 

Wallace J-^j Juj^AIId ^1 4JLjJL>. ^ Ijla ^ < h t Jj-»_3j-jJI u^ 1 ju^I 

- 3j_^v L? _Li _ (jjijlj 1 <j jll J-ua^J jj U"itl <L^>_kj ^jJI J-^J^ 

^1 4jj1 ,^CLftV1 j 4_i-cl o'^Vl u^jjAJI ^ caM-c^VI ^ ^jJly 

j--ub JLjp ^jj ^1 J^s 4-Ij^ j "< r I ^<J u " ^ -v fj^j . \ « cJoL^I 
I o'fj; i 1 m 4 j -wjj^_u 4_jj IVi ^ I (jr S 4jj| ir^"i ^Vl j 4_jlC 1 o"i-wVI l_3j^JoJ| 
4-ljuI j ,iit| j^j " Jir " i ii j 61 -v. t^jLi^-Vl jj>r\*} (jr^ >^t l J-A n^jj I 

. p ^ ^- d I j ) ^ioaj ^fl 4_j_<jl*J1 4_j_tli j I 4 jgUll CjLjj Irt lil 
J^iIj_jiJ| jj^-j fr _>^^ Cj-^ 1 S-*^ i 4_j_j»-jU>J! (J^»t^_«Jl ^jru> 1 ^ j 'ff 

^_>- VI 1 ^ III .^^flLSitJl < U i njJl jl vj i ^> 1 1 1 7\9j5 Ajjl i r>**(^)Vl _ 4_i£,l p'l'fciVI 
^ 4jLa i3jLjJL_>JI Cj[jj \r*\\\ 4_£L_u^ ^ IjjJut^ IjjJ ^J^f ^ t( - ,$ ^4 

i _- r l] I 4_jj^LjJI t" j«" t| cLojLtLo IjjJ s_ <_\ lj 4jL£j ^ JLu 4 ( <iiij lLJ&^JI 

4-jjJ^j ^^^jlj ^Ijj <__cj_i-uJI j-A Ijul . 3 juLj-uJI cj( jlJL1*JU jj^>j\ 

jj^a tj. j i »L>-Tj j-jL^j^ ^.j^LLjo tfjLoj pJLz. i _ r -3_S t4 o jinttl 4_*a^l_JaJU aJJt j JjJL 

. j ^Laj 4j^ 't LjI^Lo Jl>iJ (jl -J-l^t "lloI I 



Testing jL«*1t 

4 <\ g ajJb ^ i3jujLj>JI 4_j <a_l*J I di L j. kill 4 _->- \ ^SL>J1 4 1 j r 

^LJl 5 a , „\J a j <j (Logical Positivists Qru,« 4_iLm! ^LM jlLo 

I t4-jj>.l^ Ml diL^SLo jlln'n miL 4-t_£ijj (jS^-QJ La jJt> CjLc^5v" iLi J^-ua_2i,lj 

J^-<U j^jJI^ i 4_j-jo^jJ ! LlL) jL>M ^yjS tfJLtAflj ,j; JJ1 Jj ( ill, Li j^j-uJI L j-£. < dll^fcJ 

^ jjj ^Chronological predicton ^^JLc^Jl (>$£i]l ^ Lc^j fjL^l 

^^jr^j t4 j f ajjl lIjLl^SJLIL) LijIjUol ^lr <>jjL9 l>3^ ^— 4 L)"^ - ^ J J ^ 

iCretacian M.LlaJI i^nWl 4jIju ^ ^jVl ^rl^ tuLjLlaJI 

^L\U ir^V 4_ar..j "\ < t ,rt ->J1 j 4jL$j Lg_xblj-JLjL 1 j Tl-J Jl^! v j_£.j 
^c-g-jL^Jaj J^l ^ Lrv L^. j_i I (j^ j a,\j j nil <j_s ^Jjal <j j i ■>* J I j 

i Jlj — 3-^/ 1 L-a^L-Tc3>Lj \j ci—llLrej i 4_tj>» jJ^j-jJ I Cj Lj ^ i W j \...C< ^ \£ 

^ Probabilistic 4_JLo>.l L^jI ^ 4-p.jJjj Ml cuLj^k Ml L^t_»Ii 
^L>j jjb 4_JI 4.t,(rifTL (jj jl 1 1 j j ^ I j ML M.1,1 Ijla 

* La 4_\5n i." i ^ ^,-5 4jjjJij 
La] iLJjLtjJI 4joLjJ cLjvj (jr^- oL^JiJJI j-Jl-^j 4_jJLcjlI1 ^.jJUJI 

^ 4 oj nil JjJl*_^o J^l!! iC-jjLfcJill L^j5 Jj -r" 1 uj ^^LlII ^ 

4jl t"i r nVI t , - 4 j -VjjLII ^jJjlJI SjLc (JLJI (jr A L«^ _ <_>-3>3 jLlo-I 



? u «nhll pJlaJI (QlLaJI juthj uq_*S 



^ ciij-^ii cjLjI^j^JI jf cjbLuJl ^ <_cj^*_d J£ ^>j"' (Common origin 
3jj_^.jj<j CxjL^ Taxa 4 j <i jj i 3ju>-j ^-o CjjJu>u tjrL*_a ^^^jjj^v j <^ r 

.Tertiary cJLjJI ^jjj \ >JI «kJ1 ^ o^l—^ iiJj m. a < M 

cjL>I^_j_>JI aj^J ^aL^l ^^Ic UjiLc 4_LLL> 4jjImM ^ jut» . » j '.(Mesoroic 
^,3 ^£-JU ^j-j^LAxll) L^_3^L_ui L^-ts cxjIiLx. ^ jJI t_ti>Jl ur J_c JjjLuu j"** ^y 8 
.(cjIjjj-oLIjjJI ^ Paleoozoic ^jjoILJIj <4islj3Jlj JjiJI aJLv 

Phylogenetic ujL^ljl Bj^Jj ^u-uj uill3 t LijiT j U_c LoLu 4 <i l~i ^ J^UlthJI 

Juki J u*J\ L y\ uul ^ I C ) CjLcjISJI <j_A 4J-J ft a 4 4 * 4 ^jjj 

j^ljJiJI jLl1>.I ,g>ln"n.,i 6 cjj.mVii J r (jSUj (Biochemical 

CjLuISLcI j I ijj-^Jlj CjIjLoJI 4JLL_uJI 4 j i >>j V I <JL)^Lua>jJl Jj-^v. cliLj^Jaill 
t^JLlILj ;4_aixic_A <3>^ j-^l*3 (JT JLbm ^3 4 j nut^TtW oljL>-^JI jLouIul 
LT L« — ill <_p=>lj — ojVI 4 — se us dil — pVj . . . 1 ft J u a\ CLiLjj, l^i i Tl lLIIj Jl«ljIj 

t ■ < 1 JJ jjyA JujJ.1 jj^3t_3 ^j-VJtTcJ j^^-J Jul ill Tl i. 1 7i ->JI J^>-ljl ijr ^ Cj ljj).l-^> Ljj jJJ 

CjljUkLjuXI 4_^_lj-L> uitllLsejj . . , ^aJLiJI 4-ulj jjIaLLa oiLUI < ^ i d >J I ^Jjljf 
cdJj JuJujvjj . 1 ^ jljll 4K miU t_3^Ll^Li 4_i j 1 tn tl oIjLlL^VIj 

The Practicing Biologist ^ijUAf <g»$J$**JI 

{Jjuk. ljukj t 4j jj) taT( 1 1 Lo^jJj^uJI CjLjjJoj jj^IsljI LaLoJ Lu-uLLq j-ft tJ ^yi ^g-Lu 
< _ 7 j_5tJ ^jaLjjj» Lojjj jLj_1_>.^U SlLjL^ 4 ,j ^ [r 4_jjJaj Cc^-ll-lI 4_ujj| jJI » 




CjI j "i <- f 1 1 tiUil Juu 4_l_A Jl_4 ^jX. jGjl I ajjf.j iCjLxjusLj^Jij j nil 

4jljJa juu Logical Empiricism 4 j ? U) U 4 ht*> ojiajl t 4.Ua 

l j r A _}JLC l^-i]J 4^>»j (^JlJI JuLiL! 4_j?c_j_lj Lfllaj n < » ^jLSj (j-A LoLc 1 * 

jl >oV' ^ Jjg U Tl ^jUI cr ic IjlSLaj ...<(Laudan ^ji^wj «Lakatos 

i>U ^LlJI 4 mi t> ^ 4_lUI ^.JLC j ,m\ 4_il jjfc u r i iilA tl <_-cAjJtl dJJjJ J J.^frJl 

_ ^Uj, Mi ttl (jj-aJ! CjI j nli dj djl i )\ i u <u">- • 4 < <ilfl cjj J- ■■'■'.» 1 <]■"< ^ a 

^sJ _ 4 j tV< U 4_ajjj_3e-ILI I (jr 3 JUu ^i*Jl 4 a i uW ^jl Ju_a » ^-oujlSI Lc JlLc 

4_lC ^ ir La I JlAj * Jl-C 1 jJi ^j^i ^ jJjlJ 1 4_n lh^L^ 4 jLulaj Lcj crtxj>. jJj_l_jJ1 
(jl 4JLuL>Jlj ,«t_j^L>. tj_<-uj^))j « JljLj ^jIJS)) qj$ J$ fjfjj. uit II (jj-il! CjLJLjjlj_ljo 
i?j_A CjLo-ojj -j_»a 4jlLu1 4 jir L7 Jlj_o La -i.j.i_?r~i_j J <i V L^jJ^_uJLj 



SjuaUJI (jpa ^Pluralism 4jjjLCJi ^jIL 4_^jJ^uJ1 jjfcl^JiJl 

Cj! ^wfl jj^jje-^uJJ 4(_3JL^Ji 3jJL?t>3 ujjL?o ( j-A 4_ij j ^?eJ Lc 4_l£. 



jhll pJUJI pisdl jjiioj t-OjS 



.C^LJI l^Jbt^ ^1 5 j^IMI j-jm^Ts 4jL^HI ^ 

Common Sense Realism foUJI y^il 4^w9§ 

IjLA jL^ III! Loj iUjJLJ (jui^Jl ^L^cl 1^1 iff" ,,n ^1 cIj! jUtU dllju Uj-iiej L*£ 

jjjJLSj .j»L*JI (J-U-^Jl (jjJJtSlj (j-d ^Ufc ^ ^jSIJjJlLI (j^J^jJ^LjJI . Luq ^jlisJl 

i 5^>-l") £ (JjL-uj Ll^l! jVI ^j-=ej . Ll>-jL>. j^>.j_a « (JT >*jL>JI ^JLjl1I« jl 4Jcl±2&£ 

LbJoo jJ I JL>. Sjj JLx_a (jj)^*** ( » SJuLaJI (jl LiJ (^jlJ ^3fcj ( _ r l£. IgTt**.^ O-uj CjI jUjlII 

Determinism 4j ; . i_->J1 ^_jLL^ t 4_^^£JI jrul^^iJl 1 ^ o<-»o ^1 cuVU>JLl 

J^l ^jl-u . 5 j ^LjjJI j 4 j rtj^j ^1 ^LlII JLje-a JLa _ Essentialism 4_Jjju»^Ij 



Lp^JgjuJI 



o jui> t j r A SjuLiJLa . . . Cy^r 6 "'^ I J t rtjj^ltlj j^Ialillj (j-u^LlIII 1^_Loj L-^jJ^j < 1 ! 

^j^a (^lc 4j|j JL>m ^ Jrt It" i at, 1 J£ J-^o-l 1 jj ^1 JJbtxi V d>L>lk irt\,\ 

(jl^ Lfl l^-llt^ (jl ^-U3JJ (*J-i-*-^ (1>^J '^J^> <J^ ^^^J 

j_laj ^Jt ^jVl :4JJJI £_4 J^LjJLl ^Ijj! 4jMj ^IaJL JjuiUU l-3jLlo 

^Ls ^ r IU,^U 

\ $ t j, r~ (j\ j iW°\ 1 4_ya j-Ji 4jtiil 3jl_C jl t." < n" 4_uaJjJ! d>LsriU mil 
Lx£_fcj . . ♦ ^y-c.UJ \ ^, ) a 111 4__j_£!j_x (3^. Lfej-ac-c. L^Jjij 4_t-Ul ojufc (j^iM 
4ILjJL>JI ^Lj-tAJI - 3jIj-j>JI - JL>JU _ SjJaJl dLa-tU^a ("( i.m'KI 

<jLs lLUjl^j tC7 <>>1JH ^yS 4JU_^o C^L£ Lor <_3^JL>.^1 4_st—tblj ^L*-* 

cy 3 ^J-* Jj^ «Johansen ^jJI «gene Jl ?rl * 

(jV! <^i>- J o t" . <ij JljLa ^ ^^fl In ) 1, 1 3j j? ^JI» lILLj (^Ig. ^ V ^ j»Lc 

4 <V*<^I La (JSL> 4jO|jJLll -_p=>l_<i_jx VI Jajlj-Ji (j>a jJjL^JI ^_acJl!l \jJb lJu^s jJ 
O' lSLH I J ^ A j t4_Luj£jj (^jL^J ^j>s tLuJu^Jl 4_jJlj j->Jl Lx>-jJj_uJI ^JlC L^j3 

Ja^L-" rwlj JaLoJ^I ^jJJ L^-^Jd^ tL ;' t -' ^ ' jJu Juc 

IjJoj La e-jl • j" ..iiV (jt^SLj La £-LuL>VI ^j-A diLaJLia-uaJLl j^IjJj SLcl^a 

j^ut'tU 4 jl i^Vl L^jV^Jjua (JLibtUxuaJll j^>«j 4jvJ^vj Lr A 4_uLJ! 4K.niU_g 
dj^aLs)) Jl 1U uaa till jj (JLlLa J-ui3lj t LoLcj 4_diiie_4 ^^->- 1 CjVftJ Jua 

c^! L£Afc? lSjj^ 5 j-e* 5 ti' 6^ J J. if "'^ «Devries ^jJi « Mutation 

4 a t V I . ,n «T: H.Morgan ^jL^j^-d)) <^>? .(J^V c^j i jujuv ^jj 3 1 <Vi 

1 JLA (JlL^a jlj^J ^j-JiLtc- T lIj . LoLc (j^JUj! 4_il^_B jj* t<^ ts-\ "U j-J-jC. ^jja j_i_j_L-o I 
(^1 ^Kt Vmil j' >>■ ^cJuJi 4jlL! 4_i_mjL-oV| JL£,IjaI1 (jl ^ 1 1 h iJaiiJI 

. LJLc 4_iic J^ijl U, j_>Li_4 J[oJjuO ^jC j_ujuil ^ilri 



? t^uhll iuJIaJI folmJI jjuaj kAjS 



^1 ^LxIuVI 4la £ju 4 '/ j « « oLa»lU f^fl ^1 Vt 4 In m n <nt! L^j_S j-j£i ^yjJI 

Evolution jj^-.tl ^iUtn a cdJj 4T< al * LgJ^_^>t ^ ^1 r«tl cjVI <T< -J 
4JVjJL) J g«-"u ,.j IqIa J£ ^nol ^1 Group 4x.^«^Jtlj Darwinism 4_^jjl jlJIj 

jL^JuLfcul <— cdJj 4_li_4S I t Ljj>. jjj) j.gj I ^-Lc j Lj 4\jj 1 a'i a 

t Variety £>£J1 ^ll^m t, cjL-UI ^L*ic ^1 j V t J ^jx. jI^j^JI *L*lc 
c-iijl 1 <>>j1 ^ps^ju Gregor Mendel Jjl_Lo j^tjj^j . Species £>UI 

CjLjI ^ ^jIjjJI ^^lc dJLjjjJl 4-Jjl *o *lj =wl ^Lul ^ JiLc* 

L y^\ s*-~i\\ j j r cj! .j'tTt Lr l£. ((hybrid ^ 7- a>» jlUl— a ^V)L_J! 
- <j*jjUJI (jrt^jljJll (jLi eiiJ j ^ 4jLi Heterozygous L*-U>. 

^jjaj J_> 1 1 (g « 1 >>j (jt-^^ ^j-y I jJLl I jlj^ Lj ^yia 4_al 1 i 1 1 I juk 

*4JL>*}Ul 4 j*i tt t \\ J j^-v- JoLldw] 
£-Liaj ^^^A (j^M Cj~^- > " iffi ^ ^ *>j-<* L^J 4_jv l^j 4 jl o r 4_aj^la J i ^ ^ I (j) 

dJLA (jryiLua! 4 n j^J 4_a_^.1j_o * 4-U- 1 JlIJL 1 CjVjJjJLI ol j U U 

jjj JuljJI c l^v jj t Lgj 3 Ji i ^ 1 1 3 LjoJ I ^j^rt a j j Vj 1 » -K CjI — ojj>«".J I 

Jl_£ IJlAj i^ijjJll ^LLj 4 ^^L-o jl j o" Mil j< i>> "ij jJI 

. 4 ji j, ^ flj 1 ^ ^ ! ♦ 1 ! 4_lajiLjjV| CjLa- 1 U <r> U LujJlj 4jjJl>. 

^ l) m\ j (^JJ ^ jJJll Ji^l j.'iTI < t >j mi j-a 1 JlA (jL^ Lwjj 

^1 Cj t 1 In < ^> 1, 1 Ju JL_>o ^yC 4 <a m^L-uJI ^1 y-^jj . . • ^c-^J L) Lj— ^ 

cjL^J jJLl ^ jjj Lc ^ Definition 4 q KJ J_l_^JI ^ nt La ^_aI^_iJI 

. Essentialism 4_l1j_^VI „ M .l cr JLi Lr lJLl j t 4 oj, t nU 4 . ,.1 nil 

.«Definition» lJij^aIUI ^JLJLj ^^lilAXI 4i»mj U ((Explication)) 



Jl£ jC-lU ^3 4j| C_9jJiJtJ III nSj-laj 4_£_>.^J 4£L-iL*J t, 4-J r ii ^ \. rt t.Vs 

j . ..«! — £_uL*_>3j ol — J 3~>- (JjLstj (jj T IjlJ jl^^ ^ i,t i j V «u! ^Jjlj 

4 j mi IjUalcl tiJLiifc <jl ij^a £>j-~>~\~l\\ 4jUIjj3 4<i mm^I LI 4" Mitfv^ UT i_kj V 
<jt 4 "itS ^>La tiilj <j^oj Ui^U ^L-*-* ^IjJ iT.lA.l1 I 4 j ^ 

3jjljc_« j-i r,» 4j jjlu ^yjJl oLa-IU fr-^lLj 4l_iLs « Spinoza Ijj m > ■ n» CjLjLi^ 

Jj-LaTJ Jt-C t j£. « j-iJ-> )) ( a mXj I Ju^jj i»Q^jl < »i7iU cj iTuoj 4 j rtU < a 

^1 4_oJJJ oM-^i JL"lt * j "1 r nl i3jj_=t-ja cjLjL^-ju ^1 C Jj_ua_j*JI 
j» J_2_IiJl £_a ^ ml. «Cu L*J oLa-lt-i j-i -t-*J ^> — c ^/ 1 ^ t ^1 "1 ^ I jjj i^Lj-ilVI 

^-j-*jj>- SjjusJLI oLLjjlIJI (JiLxj jjsljj (j^j ,j-4-3 t 4^jJl! i _ y k j 0" 1 u.U 

v. L<a L<J I JL>*1 ^ ^ ^cSLstJJ t Cj Lj. tS i 1 1 ^.J < .a-tf" j» JL-oUJI < J.J J ^Tc(,<L : LL.n tOLajVI 

(j^a ^Ub 4-jj.l <) * " < mj Ljo j 1 1 1 1 4_^jJ1 (J^-^o ^Jj iOLreJLLa-uaJLl 

4j1 £*<]\ ^ < >> j. f 1 1 Lo ^jfc 1 JL-^J3 t4 i.ujLst "l^o r CjVjJjL^s CjI j CjLjt,\U <^ a 

|lNAUlt| ^Mit^Uf§ £iUjJfelt§ ^dLttit Urfju 

t4 j o ( l) \' <a i CjL!o3LL<s y^j-ilzyj-A C-JljLd LAj—lCJ CjLstIU i^U *5jLd> ^Ljco (jl 

^ Is (II j Hypothesis L y»j-al\ Cr^ h "ill ^^ic. 4 <i ^ II u ^>t^ >-<-ajj 
4_^j-AHJl tfj-A JlLo c-x->. j" i ii j Ls « Is f \ \ )> <— oj^ju ii _ r B ^jl V 1 o'im .Theory 

^^y^ » I j) . ^sIaJLj (JjLlL^JLl tjLfi iJL>- (^1 ^icj io\ j.-^Jl ijr £ 4_u^>LitJ a 

t4„ i "i<a ^j-uJL^ ^ ciilj ntl 1 j r j^j JL_^ ^ylJI 4_3jJI ^ 4_jvjJl!I 

.«Endless Quest iijL^j >L J^tjo to'i-^ 1 jj^'U ^LptlxJl 43^^^ ^ (LaJj^o ^ (*) 



? u wjjhll pJLftJI pJLall jinnj *Ju& 



_ cl^ljZJ>*\ /\ _ o,a <Vt£1 Jl_H» J>5j jJa 4JLa^ ^ <-«»t i ^JLxiLfl 

Jj-J3e_^o ^cJLtJI 4_tC C-i JueJu La j—jJLaj t— 3j < «1 j rrH L q JL o , . . ((3jUJL_>. 4jjJoj 

. ij^j^i jl tjrj^itj 

i Model jl^ (jjl 1 j j I <U1 a*" <.u\ ^J^T ^rlUr^ a 

lJi-ajLu^III jl jjlaoJl £^lj^a ^Jia-uaJLI I lub J a »" i <n 1(jr cic J ajuv 

jruV frL_3j_j>Jl 31* ,i<iVl djla £>kl ^rul S Algorythim (Jj-m. tJl ^Lni ,->JI 

JLj>Jj (^1— . , . 4 <i i n^LoJ I c-uLjv J-> j-jJ \ jf-A JujJkl ^yJ I 4_^>.L_>JI 
m£1 (Jjc_jo LjI (jj_nujL<j-i,l (jj) j. y jJj j j T 1 4 1 5jjj£j_U Ll>La- IU 

^1 L-iLc CjJuIj 1 q xvr * r> jl ft "vl j^SJj Jjt-saj ^^li-o a S^jjJsiillj 4 nj ir-»Jl 

4_jjJi*j (jl jjjj-juoLtJLl jj) U" T \ »1 <>-lr Jl^vI ( _ r c Ju I flj.tr M^*^ S4jLjJL>Jl 4_ij^_ia 
( 4JLJL>. ^1 1 Jul Jj ^Tn V 4jj l^jll jjl 4J Jj-d-i t4 n jt? (jVI C^.^ \ jjJoJJl 

^9 LijJI 4_i_L) ( — ituXl Lo Ju_C tJULj 1 4-j j, K j 1 1 Jjs^a CtJLv 4 fi j ii^ djj^j-^ 

5^ <tj I (jL_tij cjLj 'ill ^IjJLal (<u ijj^jj^jJI i- < j ijr ^ L^SL^kj jyi (jJLi-lII 

t <Lcj ,<-uJ I jjjO jj^.iTujj * LijJI CjLajJju-c-L! 4_-r j ^ (^,11 4 <^rwjJLl I ^> Cxj (jyjJI 

j-L^LluJl ^Llkj Jju ^cJj t4_je_pr ts>\\ 4_j^ In (Tl C-tLj^lViTl ^jufc ^ Jl^-I ^j! (— /-p I 

^ ^" *Lt^Vl £\±>Sl LiSj", r«{\ Ji-oVl jL^f cloL£ )Ao<\ ^Lc 



Empirical 4.j« oLv^lLa)) L^jL J^Li^Jl cJlj^jG t^SUI! (>q-3 0^! 
... 1^} <>>^ju U I Jul ^jjuu ^Jj U>ju^b oLjJij ^\ Propositions 
L^jjuLa ^ ah V Jj_jlJL-». j^yJl ci> Lj^-.ts } ! 1 (j^ni Jj_>ij ^ (jL_3 tiUi 

4-_3ji rt"U jUbl Mil, I ^_J_c_>iJ Lr ii2. JL4 IL«J Cm ' ^JJJ Lj_>»jJ ^ j_iJ 1 j 

4«rfU>Uf f0^kii§ Universal lawsu^ii^tt^i 

4.L) I < U— U <U 4jjIj_3kJI ljXJ_«UjjJi tj-uljJSj 4_U jlL^-ll (j (JxjQ _ frLj^ J flll 

JugJa Lli_jj j i) j lr> 11 (jl Lol . ..JplJLv I j ^ ( rt't (jl 4_S jj| ^j^a I , ,< <i*i 4_jwj jJL) a 
. 4_iILc: Sj-^LLd L^j^ />>a ^£.jJI LjjjLs LAjL±jl£.I (j^u Vj >4 rtj n^v 4Jol , h n 

4_u_l-4 < l*»->t Ulal iuj ^jotjLcj ^jjxjj i^Lj-JuJlj (_Jia_uaJ|j jL^lllj ^JjAJI 

« Lyell J^.aJm t _ 3 Jb cjljufcLJJLl <? j-4> ^JiLo ^Ll^] ^,1^ j t^j-AiUJi I j-^j 1_HL3j_*_-c 
(^sLAI ^ c_>j_>. L_* (jL (>a>j ^jJi iUniformitarianism jl wi'iVl a 

(jU (^^o) ((^Luftj (^MT) «cjjU_^» Ujbj o^'j u^j- 1 ^ j j n-itl 

4 Jt__u_o_lII jl J j ^j-lll (J-f-nj 4_flL_ c 4 j Slnifl 4_Jl_j_i^5 (jjjju 4JoLi.<i n 




? u «jihll pJUUI plnJI jmftj < ruS 



^j^o 4_3 .1 3" m) Ljo Jj__>u La Ijjlj i I J_b £__j1jJI 4_« <i) (j^jLoJl (jyic- 4_jjjJLl 

£L_Jf ffi^^fH^ Li* 

4 TitTi -*JI : Lc_& ^jjj> iaIt /ys L_j_uul ji^a-— J ^lll 3JUJL>JI CjLjj !r> (H 4_iLu_> ^—9 

New 3juj_>. ^ jfrLix j-c _±Jj _j_v I niij Loj i3ji_>L_ll (jjjJ-- _>£. 4 <i m< *KU 
:4JL^ol (jjqj ( ^_i_ul j _ Loll l_LJ_ _ 3j_l_>. VI 4 oK II j i Concepts 

<U o^SJj _J up 3 <--J- lM- 4 Mental image 4_ii_>j_l 3jj---1 

(-jLjjj V Lj^jJ^jjJL (J»"hHiU <j^— 1 — t- . ..^-laL_U qj* j y tj 4 j 1 3j^x_> 

JLae_A (jr fl L^Lft^ i4_ 1 _i____5fc_ S^jlj <jy ^ 4 j mi nj-ll ^JJkLaJkl 4_i_>Lo L_}L_»} 
3 j .j mi « Tlj i^^u^LuJIj -V 1 )VI :Jl__U (J-j_j_*-u (jyic 4jjij_Lal!l 1 j ^ j) j -J I 

,_U_ ^ui. jjiSj <j-j^I jlj'^lj Biopopulation 4_uLp.VI 

Serald Holton « jiyiJjjfc jJI^ j t_* t __4> L^jf jJljj^ <4 j 5jJ j n tl 

i UM_a JL^ ♦ (Thema Themata ol o <»! Uj 4 j ; * j ( ^ ^VT) 

(jr £j 4 j n jj j aJ I j»jl*JI j^yis JjjL^t_>a 4_xj_oLijjV| ^L&LaJLl -iJul ^jl jjfc ^i^t-V Mill 

J in ATI L4J jb oVL>JLl <>juk jljj ,t tj ■ "J cr^' 5ju,\_>Jl ^\ n ^Jl 
jjjjl ^j^l n-oU jLfl (j^Vl 4-1^.^3^1 oVUJll ^Li (jjS Lot . Lfl-rtjSj 

j3l j iUTI (-jLscIu^U La JuJuv ^j^fl a jjSJ (^u_J 4jI ^ua .j-i^Vl 

^j^)— ill ( _ r J3 4_I1jJl_>JI CjIjjJajJI i^Llj t4jjjlajjl Li^jJj_j_JI JL*_ja M^JJJ 
(JjJa^J I ^>-^J L*j( j 4^£jjl 1 11 Tl Ll^jJ^ojJIj 4julA\£^ 4_j^jJL1 4_t>. jJ^xjJ I 

. 3JUJL>- ^jJbLa>a I ^j'^ jL5tL_ul La l^JLiL>tj 
^aLUI 4jLuJI 4ljl> C^\£ <j<. i Lm>KJj 4 A miUII ^1 Vd>iJI o^J 



Ltp^JgjuJil 



3 Jlj*. £yi t ha ^e-j JL3_J i^c-ij&LaJll 1 (j r oL-J OjSu Lla jJ j ) j 1 L }\-X-4 ijr B 1 4-1-0 
^UaJJ 5 a j U ; 1 1 4i_u-aJI ^^fc ^j-yl jJLJI <jL LJjJa ^j-fcUiJI ^y^UlIl I Ju* 

^pJI JUj-aJi £_>LLaJI CjI j jj^sl ^_«JI £yi ^-Jj>"i 3'i (_3j_i_u ^lllJl (J-oaiJI (jy^J 

. L^jj_Lxit_}^ 4_jjLi->JI 




i?jjjL_L<u 6-^ 'Homo Sapiens i&tjj mi 



.Historical Narrative 



diLjl ,lu ~>- i U rt i ill 
JsJUL < flit; LfcJLiS JL3 4 n j > >t M 3j In (II tfjufe (jLs , JLv 

J .-j_-VjJI ^ A , J A tlj ^xitJl L_J^LuVl j^ifc ^jL^ 

. jy^l ^LkJI CjIj CjI^I ^,,,,^1 ^Jl^JI 

oJLU La 5 Jl_4>LIi-jQ 4_ILs_j_ijjV cilJj^ i 4_Lit_ijLlI1 

JVjll^VI VI udU, V cjIjl^I ^ <LLo 



4 j *\c 4_j_AL>. ^ 1 ^Iji^r "m ^jLJaJI 4_i j -j a "n U L <Laj <-JlilitJ Jj^_L_J I ^ jir 
jj-a 4_<a JLoj La ;Jj->- jJjljjJI j~i (jl t *"i i ii ,4 (jdjla Lt, A .4 rt jL-u t_jjL>oj 

JjjjJo (j-C CjLISLjkJI dJL& a I ^w) "i n a JL_j_ua_l! I t_j| i q dJJ j £-aj (O^Lj^tj 

jM_U,l j\-ua j j Jn (jJJ t4_i 4jLud!vU LujL> 4_j1jL3 L^jjJ oJ)L£ 
^ * ( ^ r ^ _ CiLj-taj { j r a \ <\ $n t < <i La £_<o _ l_uL>. La ,4 " j **J-*> C^g-i Li_^Jj 

j^vl ^l,\U ^ 4_Ji^J^ «Walter Alvarez jjjl <iTf j-JLM j» I «j ;,r 

. « Yucatan jUs Usjj » ^ o^O^ ' 

^icj i L j >jJ j j ■>! I j t (^JL»Jl 2lu1jjl> (j-califcjj) Cosmology oLu^J! 
Lljx 5J j) j 1 1 1 j-o ^j-i-l Jj>3j 4jj_lj>JI Lj-3|jJlj>JIj t Paleontology j-j-sbwVl 

jjjo (jt ^_ptju»j iSjU^jflJI j_Alj_LaJL y j-aTo Cj^?L*j» ja'ar 'q i 4j j jJal! I 

Ij 1 n a jl i4_I_ul j (4 j m 4_^vLlJ1 Ji^Ja J£ Jj) #.L_=w^l 

J^-r. ^Jfc 4.LAJ ^3 jjju La (jl^ jJ I n-r- a <jj£j <jl ^>5L«jj * Jj> all! 4 j nj^i-v 

<LLfl diL^SJ JajJ 4_j_aL£ Jul Jlj>.VI dJUb ^ j i ii a \ L_t_c,i,ijj QJ)^J < " ^ 

4_jJt_jjLjjl oLilSLstU ^iii "n <±m -fc-i u o Ittl I w (jifl I *r > i Lj| t jl i " ->.^U 

J. M ^n- iti (jJJ 5jLc 2Uit^LUI oLL^i] 4_^ j ,-^1 4 oj M l 

^jlolj-ajl (jL^ 1 ^uua (L^jLojL-u ^yic L^jLi>-V t_ujJiJ tlt-uc^ Cj|jl>.^L1 ^yitJjLll I 
CjLijJGJI ^Lal (JL>JJ ^1 1 u 9i\ \ \ i t a 1 '"'Lk. tl c_^>Jl tjr 3 CjIjj_jl<»Lj jJI 




oLlS^JI 4_mu*Lj L_klj^Vl ^JLl . L7 itjjl3 JniL,"t ^ 4 a V&lU Julju>.Vl 

Lfljlr gV.VI ^jV i^St-nll *-J$L_uVLi (j^l mo LsMIol V i4_pe-JjLlll 

(jUi U £rv lj-^J 1 i.;l.c o^L^al (^-oLJw ^ <i a j-a L*jj 

m£JU>J ^ (_m L.t 1 1 L-al miTs! 4_4_uL_J IjJ 1 ^j^r t^> <_yxJU.II jJJLojJI j i "i * J 

4 Uj iii iTI j^aI jiaJ! ^ya it_ju^l ^jJLi ^"U 1 mj^ <i "! i^j-jj \ "J I L_»jL_uVl 

£j>JjJll LJjljj . LLl^oj i , ynW JljJu>u ^SUj <Nj -w- Aajl-L^^tl O^Lc LiUJ I 

JL>J,I I jjt t £jr Aj3-Lfl Lg^uLui! ^^u^LlIII ^1£j>-V1 a <jl 4 j n < nUTl 

(j-ul^j9 c ^".i-uLi j<a f. ^jjjl 4_i j) mm V £j_uo^J j^ljioJI i__>Lu_u1 4j3^jl^o <_>£x-t 

VI 4lsl mi ill *ju* Jl<u j l. V Ll^jJj^lII fXc ^ V I ^jl (jii. 
J^jI j_aJl J^ljLJj SjL-LjlJU 4 otViVl ^ La! 1(jr 5jj^»JI t^^UJI m£j " mil 

4 K m. U iJjLo (jLs i ( _ r LalSo mJj_!Lcu_>3 (> J^ , I If. 4 t a JLj*_j_xjujj 
^yS V _ 4_j_jLi_n 4 n m.IMI Cil h\'-r a J-A ^ jJI _ u i_jj±l^VIj 

^ " u (jl lil ^ < j ij L-*JJ LiAj t ^ 1 1>> ,a (jj^J \—A \j—xSi£ (J_j i^_AljJaJt ^ nn rtl 

J£ 1^<1, ,i.ui ^Ul 4_2j > LJL> ^uj1\ Cj^AJ V ^1 (>l ^1 ^ UalSLLa 41,„1m, 

£»ju4> ^ j Mil ^L56_c<aJI (jLa ^3 O-^J .•.BJljJuC jtLolj-C ^^JLc LfcjL»*1 j 1 j ." Jw I 

1 m< <aj I jJ i L4] jJLI 4_^IjJl> VI u ;,.iii V 4L>. j-a ^ 4_JU_*Jl 

((m^jIjujI cLl» SjLcI)) 4 j U r j_a 5a til f I uojVl ^ Jj U "U ^jl Jj_ HI 

jj* 4 I,.,,!,,, ^ Jjlt..-"JI <JsJ1_Lj ^j^-I 3j1 1 j] .Posterior-Reconstruction 




l££riMJt «aiLri2 V§ Ail tall**? I 

3jLc tjr ^_ijjj ^3j_dil_i_fl Sj-fcliiiJI <Jl)jjU>. * ■ 4_uLJ^j ljUluI (jr^j) 

Sj^liaJI cjjjuv. jru^ 1 4jj_$kj c^j) 5 i Proximal Causations LujJI 

LjjJI *_iLiu(Vl Ultimate Causations, Ml <_jL^Lj lAjju ((j^j Jo-oLs 

: $A>a 3L_^>Jl ^ jJL«j Ji-j-tiJ,! j^LsLitj jw^j J I J-i-o Jjl 4jL_>.^yU ULuojj i_iLt_<_uVI 

3juJu>. 4_u_j_>. ^aljJ SLtitJ i^JjJ (jylll <^ tfTI i_)Lj_oj^l Lalj . . . «SlJi_l£» 

4j9jju<ij . . . 4_jiejjbJI Cj W U i iiVLj L^JtfL >JJ»-U Sj^juaJI ^J^' ^f 4 ^ ^^li 
3j_aLLd ^1 (JjIiIlJ jjjj>J» 1 f\A t-_)l_i_<_uVl ^j^lHIi J|Ijj>-^I ^J^jua ^yflj 

Sexual ^> < <i i^Jl (jtlj ^LlII! 3j^LLi j^*- 1 0^ "-^Jjl! JLl^£j t 3j -^jij_u 
ic> al>Jl 5 c<-r"U )i m -^tlj djU^j^Jl j^k vd>^ V^-^ lt^I Dimorphism 
jl^I jLptj^lj .Sexual Selection ^ mw-kJI L-jLseJijVI juju jJ^I < . ■ n 

^cJIaJ 3^_uJLl ^wnjl i^t-^JI jjfc ^—iLut-u^l jjs (j^l^. ^j^iX\ (^ruLk tlajljJjJLs 

Pluralism iriAMJf 



Diversity of ^LpJI ^LlII Sj^aLLd j j ■ - ^" ^ *"\\ ^>^1 4_11aI ^uLUI 

JuLc 4Khi a llS -Jiitj 4jJJlj_U1 j»ju4) a ^ J J j-^ljt^ll j-a Laj jr j life 



u * uUH cjLitliVt j! Sj^j <MLi ^ It j V LfcjjJU 4_ikieiJI tf-XAj <4 mr<<LU 

(j iW ^Li-II Oj-SJI (jy^ Zimmerman jLa j <i mu» Uju) 4j^!->^I L-3ljJL>JI 

i^-^LwJbl Sjjlj ^ ^-aI j Ml fu-J j j M, n~\ ^ 4jJJuLLJ1 j L-«L<u fj j o nj 

jrUJL_>ull jii-i-J JtjLoj ) 1 <j j *^ Jjl ^uk ljjL_£ Lc__£ -^L-J r j mi l 

j^jlI]! M.rt" 1 4 /Cell Sjllv^JI 4jj tVill 5J Lo£ ^jj m< j U^-^*Jelll 

t lJi_>. i4_jJJuuJLs t(3jJLsuLa i— )lj j mi ^(j'^^Lul ^JlS (j^JlJI <jr*) ^J>^' 

j^t Ol '^jJ^ 1 oLjUj-JI j j^fc^kJ 1 4^-oJLi: £ U ^ 

. U^y^uJl 4_u^llx 4rt..<l'°t ^ 4jJJLs__Jl (3^l>^ V <- rtH i te 

ijl . I j j <■ n f -*_j____u 4__t_>.jJ 3jM^LLb £j _JLuL>Jl c < i_lu.11 JU-*->-j (jl 
JUJ.1 ^ \ tnf\ 4_jljL1]1 4-J1 o'ivVLi 4jJJul13I <j JlA llij - ^ j " ■ , h . q ^So 

Lai 4Jj_t-a <__..__. Ul> Sji^jll CjLuLC!! : 5 ^-ufT 4j>^1j 1 ^^J^lJ| 

^*Vl (j__sj^/L 4Jj_i_ojj<j 5^jJ-->JI £>X& Cuj[£ LoJulC mjjLl-j ^ L^j^h^-c 

t 3j>L> - 4 1 n "1 m< a S^j}-^ L-^Jl n'tl JUlj _ l y>- s $ C_-3j ^ L^_jJI cJj-oj 

^-Jl ( *L_LJI 4_ijjL_a ^ 4j L> _ L aLLa ji-T jl i.nVtl Ljl^Ij jj^J ^Lo-^l 
Jl jt ^LUl ^ L-jj^j-a ;.jr ^ j.tJ J I j! t< ?jlj-_3? jl (jU<^l O^--^' 4^JL_-_j) 
^^oifs i j$*x ) l\ (j-u-J 4j] lij . 1 frf^t^ JjqI jjJI _»JlA ^1 if ^ J -o- > t 4j jL_T 

cjj? ^1 l-jI j inVl 4_c.j_4jt-o < ,« t t .mTI jljJl_>J _ 1 j ^k. ^ ^Jj - cjVL_>J1 ^ 
.^^J^l ^Ul j*\ ^\ y 4_Ll** <ju ^1 

JLc~ t -vl jL_LbjLL_U.I jL-SjlaJI u , u n 4_^>L>J1 4_i>.^Jj_lJ| LL-aiJl pt^t ^ 
JjVl J.nrtH ^ ^LjijjI Lc LiiJj ^-k Ullloj iilfLHl Ja 4IUD >laJ 4_^3.j jjj^j 

4_J_^L. jruJL^xyi ^J9 L-^J J-L_2____t 2-4-^ OthP' V^^ 1 i>« 

LJjJI 4_*iS31 ^lj-a_ail 4jL^ ^ 4j C+i\S jJI ((_£>-^l 4_L>lill o- 4 C^PW-^'i 



^jj jJJI t^jjU "ill j j t"llj £j>>Vl Jj-oI Jj-^- (>Al" ->iU ^j^jL^-aJI jjI jJI Jju>JI 

!j\ J *J J-^-^l t3dJ-^\ t <i I j 1 LkJL>-j 4-3.il ^l I o &2j-xj Lo_AJL>-l <jL£ 

j\£ <±JIj JLla .^lt-3>LI IJulo J}U* ^ dUj CjJI ^1 ^y* Sjj^aJI 

4jjJojj * Preformation u li nil J,j< uilll 4jj1^ 1_La ^j^Jl Jii^ 4 j U r j \ <„ g~\ 
4K mi a ^1 Lry5j>a ^1 <jru i_s>UJ! <jf 4 nj n^ll j Epigenesis ^yuLuil 

Probabilism \JU^ El 

. Lr 4lc ^L*£. j j" tj CjIjljvS/I j. .m ^ jjJu L_al^lc^l _ <LltALa 

Lr «_j_Ja]| t_il_3t_liVI 4_jjJiij (jyi-c jll^J «J-Juj-A» ^jAJ^ j d II (jL^ jj IUU1 1 JUt /yaj 

jl £ «Law of Higgledy Piggledy ^j^u U ^j-*JI j^teo I j^L* U^l ^uj^IjJI 

;4_l>^J^_uJI CjI til ^*L<jJ ^ i^U jJjJ ( >J„q„U,l l L> iaJU jJjLai ^ JIaj (*J IjLA 

«Laplace ^MjVb ^Ll j-uo Ja^JL Lute ^jJI ^jjlSiJI ^dJ j 

-IJuu £->-^J ^_uJ I Cjjj^ln III ^ J-±& 4i ^ i no (^jJI JLw^-VI ^jliaJlj 
(^HJI j-Al jlri II j j < (i ^ 4jJJLjljJI j \ in a j-A IjlAj ( L^jI jUt a SjjjJLl J-alj-«JI 

L^J ^JL>JLl LOCUS (jjj^Jl ^ufl^l ^ CjJLv ^jJI j jj t"tl jl I JlA (jJuljO (j^^ 
4jV 4_> (j^&JI ^SUj V tLtJujv La <jl jJk »^ ftU jSJj Jl ^Jijj jl 

4_j_aj^_iail CjLcjjIsjJLI jjf^- OjJ^Ht tfi *_uJjiJ| dilj^ l^'fll j*ji*JI ^j^i^Llj LaJU£. 

t^tlll tlaj.i.a.Jl JIjXLj I Jul ^yijj i^juuxcull {jA Juj-ii-i CjVL>JI (jixju jn>ii"i 



TtLptJI (oJlc Up^J^o-JI folc j win j uLiS 



(jLLLa (jyj ^{jJus* Ja^Lfl Jj)^ f!>^ ^l-^JI £J3>*JI ^-"-"b- 5 

^yia Lajsjjswj ^jlc LaJa i^4_ujJL>JI ISLjjjjIj LlSjj^I Jl o M<j Lj_ujT LkjLiujI 

jj^j^J)) iijJJj j j„< .1 rt?J S(4_jjjju>JI ISLj^-«1j Lj-jjuI ( j-u Ll^1jJL>. Jx<d1jJI) L-oj^I 
•.^"d^juQ ^jlc c^xj Jj^M sLij jji (jlo^l^l^ is.jjiuJI ^ <Gj^Iaj <( LAgassiz J^L^I 

juu Lbj^j^s (^IjJl IjlA £jj-of juJj .4_ijjJL>JI ISoj-ol ^ (Lama UMJI) j^l mmII 
^ Sjj^vj^s cuL£ ^y^sUI JjVI jl dljj^o ju-L_>. ^j-a 4_b&_a Jjc-J ) AoA ^Lc 

0JL& Ju^i (jy ic JlC.L_u JL9 3 rtn 11 CjLoL>JI ^^iaJU ufll uh^I (jl ^ssmus . <_y>- jJj^-l>JI 

3>*-AJl <jSJj t(Archaeopteryx <_>-i£pj j^j! ^oUtl 4 <i r.,1) jjj jUHj < n^lj^JI 

jjjUII (joj 4jLuj t4_p>lj t n^lj^JI 4j&}LuJ LTVJ 4Joj 3^. j ^ oJljLc 4jjj)U"tl 

Jjae-t^iJl 1 <i * (.uj jji ^ jjIajJI 4Ju_uL-u CjL1L>. ( jrt_j ^alj Ja-aljj 4o-<iJL>. ^^ic 

"<ll JLju VI ^LUl 1 ft \\ 4jIj JJj ^Jj ...dJJj Jujj Uj ^jJj-i^JI 
. d^j^Al l CjLiL>Jl 4 _y« Jlj^JLI 4_i£ c f .V<^l J-fll£ jj-nj 
(J^e — (uJI ^j-^a-AJ (jX. 4 >uLLll J^i i.u 11 (jyi^l jil — al\ ^^Ja ^^1^ 4__£jl — Cu — oa 

4_j_s co-jls ( Speciational evolution ^ LLrtj Wo I ^Lc ^ cjj^lj tLJ ^^jjJI 
^Li* ujj^laj ^xbj CjIj ^1 jjl /yj Populations 3j jt ^ ^j! .^r JL^L>.i 

jjj MjLv OjL^ jjLiuJI djui ^ jl^flVI J -IX. jlj a jlallaj 4JUjl ^ 

CjIjjuJI cdlj CjLAj £ysj i L^-ual^djI JUu LbJ^>-j ^jlc ^JjuJ ^-^L^-l 
Jl IjlA^j^jJ JUtyj t JuVI ^1 «3jt) 3 a CjLoLv)) 4jit^a ^yvjJ^j^Jl jJas-cJI 

yjjt iim (^VY) «Gou]d jJ>^»j «Eldredge ^jjjJI» L«L^ m< »H 4jlj-i> 
^1 Theory of Punctuated Equilibrium ^j^jII 1 * <fn>laj ^ 1 ^"<rl j S^SLiJI 

• Lo-jJ^ojJI 3jjU^J1 CjL^ialJI (j£l fjrtihroT) ( _ y A _ j^ycLlajV LixLs - 4jj^>JI 




tjf dUj JLIL09 iSj-JbUail oJJb j mi "it Lgj (Jj_*_«II 4jj IS til J^j*_xi j—L-j-i 



■ SjulL^uI ^ «Glen Roy 1 o ^ A ^jdil _ ^jLJI o^v^-^l 

jJs - Parallel Roads jrt^JaJW L«a1 o m.Ij LoLc W* ^Jtj-^ 

(_iLn£.I ^ ^yJL-ii ^^Jol^-ii ^ j>L>. ^UjjI cjjjuvj Andese jjjuVI J Lev ^ 3 j j j *n 

,j£dj .uJljuT 3 j-aLLJ! lIUj 4Jj n t a 4j>Jaj (jjl l£JLa ^ *(JjV)JI JL^I 

J^JLjlaJI <jj jufc (jl ("isr i^jf ^ylil <Gj j? Jiaj AgaSSiz J*_l^LkI ^JUS Sljfa CjI j) *n » JUu 

(j-<j LaLq_s _ jjj-Aj^v _ (jL£ 4j1 « Lnjjll L^l <i -^j)) g ■> j <, n <Ti j ,u r i j 4 m at 

j^-ajJl 4_j^u (jM-c] Ja2 Jj 5 Jl^^JI j rt'ti jJb 4j)V »^J1 J^kJI 

£Laj jl j, ill" OjL£ OJI Jul 4 ^ yjlj j ^tt £>-j>U Op 3 er^ 1 \ jl->Jl 

4 i "i? La £_>.1jJJ oJJh ^jjdj i4j.iLx. 3j-&LLb 3jJu*_^a CjIjI .ua. a 4_txojVl 3j> f"u_^i 

tiiljLJLl 0jL& jLlclj .4Jc ^JjlH ^ySlj (jjjJI « Charles Lyell JjJ 3JjLiu» 

. jljjlj 4JL^ U L^Jb^>- Ijauu (jruol 4jJLtL>. 3j-tctJ ^Jol^ili Juu 4_JbN.LuiJl 
1 '°> j j * *ij V 4JjLa-A ^j-i^l 3ju J-c CjVLv JL>. (jl _ JuJ^LlJL _ {J\ tjX\ 

4-jjj; U" T| 4_^jII ^l^.)) C« j o r i) 4j^SLb 4_^j__>. C-^j $ \n j_lJwV1 (jj— 111 ^_>j ^ 

l^jj^ij ^ (Lbl^lfli) IjuJbK L^Luiil ^ji2iJ t « Evolutionary Epistemology (E.E.) 

1 <i j c Lfl^LlL>.l 1^ j (^jLljqj Lgj^jLoLLa C(til"i t4_3j^jti,! l_)Llm"( < s1 ^Jj 

^".jU c j j j,» Mt Jo » " Mil Jl^3 4jjjlalJl 4_fl ^lUtn a (jl jJIj 
«4_xijjljJI 4jjjlajJi 4__3j_jtll)) I joaIJ— >■) ^^Ll (jl^^ — i-u iLaLw a 

:4_uLiJ1 ^^ijj ^^^L^Jl J.n nil ^ ^ j L^iLwi L-a^j) Darwinian E.E. 
LIjJlc ojJtji \ $ « ,„\ i«Cognitive E.E. 4_j_dl^JI 4jjjlalll 2Lflj^*il» 



,\!ujuCi L-tj^lj3 ^uLjJI 4jLo^! JjLj Jj-S-J 4iJj_»_U £jjJll jjfcj < j^l! (J7 jjJl>. 
L>* L)!i i4JLtLjJL>. <J7 Jui 4 _ jr J*-jL>J| ^JLsJl £-4 Jj<jLjl1I1 ^ys ^jLSL^j < j? jJ1 LfcJL>*j 

(ji ^ i^LLLLsJl 3l j^-U Li^ljjl ji^Jo jjlsu LoLcj ^OjjJLl ^LUxll J£ ^jl 

< n mi^ Juijj . L^La SjJLJt^aj ^JLjld l-uI^jv tiJIjj] V] Lll V 4jj mi 1 T 1 l_Lwi1^->" 

(Jennings j^tHj j^s Ujl>) Protozoans 4_JjVl ciljl^j -Jl ^ic j-^jl-i 
«Von UexkuJl J£mi^ (j>s» Ll! ^jls .<_JL>J1 3 j «" *TL> ^JLaJI 

4 \ m i!Li 1^ if c_ 4_u-ullL ^JL*J1 3>j^-u5 l_£^Ll>.1 ^ Ju«a <LLa "n Ijj r^>a 1 <i imj 
£_i_uLJiJl JL_>JLl ^j-c j tr\ f\ V fit A\ <jrt_JiJl <jl (j^o (JrUaj (jJt->J iUJ 

( y A 4 *■■>. <nH ,jl J-^t 4-lTuad Sj^jJLlo 4_rtJ^_Jj V] 4_j mi j U !.»■ aj^ ^ J I CjL^vj_*1I 
C.iJ> jjpA ^j^lII Ci >Q 4jl_u>S/I -i^>^J 1 'ir? < n l.JI ^q_>.Vl 

^o. Mill ^j" m.iL>J 4 j-luJTIjj * 4j^, mi „iTl (]/ulJ| Lftj j q-> V (jr^l JJ-^J-^ U^"* 1 1 (jtj-Il 
(CjLljJljJI ( _^iaJL_) 1 ^ j Lcj j i^j^^/l CjLjIj_xj>J|^ Cj Ij-lu. -»h 1 1 ^w2Ji_i (jl CuJ ^ulJIj 
' '"'.'^ lJuVIj (jjVl t-^lj^| (jLlaj ^J^*- J-* ^° ^^JtP^J *— >Ij_juoV| tiJjjG 

lJsM^I ^ jj^^i a^kjji sa^iuji ^Ij^ji 

4_t*AVt jLkUl ^ : L^j Joj^JLI >Um,jJI ^ 4_"Lt...,lU j-3l^>JL) ^1 mi «wVl 
Jlxjj Ijuk (jyJLc ^Ll>^ i^jL-uJ^U 4.L.KI <TLi Luajf ^t-LJe-LO Ijukj tL^x 4jLo_jJ 4j_4-ojJL 

5j-je«a cjLjj3_>JI LujJI ajjj-^j iMesokosmos da^jjVI 

id^ 1 Milk Y Wa Y Galaxy ajlliJ! 

3jLa 4 rtj.rt ->J| CuuijT L^-jJj (j_uL>iJ ^pJI SjLuaJJll (jLi j^^jLj^-i ill Lij^Juj 

l1U!i j-j-C. (JT ic LlojI i-, ( "?e-(.uij ^jJl j i.M.rt"(tl 1 Jut) 4_La|juuaxj Jjj^-oj ^ ^/lSj^jlLI 
j lr Jjlln j LiUjJj 4 L^ljjj 4_jj_ji_aJI (j^l J-^>JI ^jU"< mi" V jjkl j l^i It 



^pJI d j t"^l jjl ^yja 1 ^ , ,. <n 4_>j jjl (jy l£. L^jb pi ni a 1 jlr 4 ii i %■ £_4 L^LojL) 

_ «L>- 1 j-l^jj _ 4_p3jjJI ^jl_p- _ (j^Lj-uaJ! tag ,Jj _ (jjiLlJil p-Jiuus 

(jr'I l£' CH 1 I Ju_Ljv ( h iri t pj _ lj j i ^ ^1 <jL£ Ij-jJLua i UJjj>. oJUbL_*!iij U 1 L» $3 
U-4 pAjJI u l r i Li t Jj_>. tilljjj JjLLaj ^ jJaljJI pJLtJI 4 S j n -nt ^ylj <j Mill 1 < o *l 

juajl <^ ->iTI Lc-Aj-j-cj jj-cjplj ^1 <n n.TI d>i?^ (jjl c 

aKant fiLdjjilfl jjj (jhLj Lia < .i~>JI L^ljjj JjLlLo c.-mJ (JT ll! <Ljj£L11 

(jLSj ' *j ^ *~ * L-J I «c*jL£» ^jl ^^jljl) (j| LLlLcj t 4_j_>^LI! 

jijj {ja tSjVjJI Jj_a j*C (i 1 ^ J" o "n 3j j U ojJt\j&j pJLtJI (jL 1 1 m It o 

4_^jJLI ^3 4jj U'i Konrad Lorenz >ij>! jI 

j-t-C c_)L*JIt^U ("^ >>t 4-j uvjJj-^jjj^a t. L^'*' * Lj-j-uU 

j-^JLL) VI V ^1 _ l^al mvl cjjjj jl! Protists Ijl^. 4_u1jl_JI tijLuKil 

>4 n i iiM-ail JJo U, Ijj i n <Vi 4 j m -vJl ^alj^-JI 4 t jjUt JbJL>JI <jr >. j_lJ I p^ .ill 



?cLl?\JI pJU \jl>$1$ju}\ fair, j niftj ifl^ 



(jL^ 4 o 1 j i.n -u^J 1 jjL-u-iVI jj-Laj 0' ^j^^ J 3j i>> 1 j fli r t ijr L)l 

4*$*** tit* e*t> 

^Jl j^v j j* 4_JLkJI <GfLi^ £±> Jl3 j;j iii J I ^LajJI <j' (ji^ S j 4-JjVl 

jJiJI) I JU>- ^1 Jlj ^.xA j "i in a ^ If Ljl£^ lxjI jjL^ Ccjflj ( ^ r 3 4.(_.,u lJlII ^ * * 

^ 0^' jJI yJjluJLl udl Jul L£,LaJ 1 o in ^jUJI Jj-aaII 

.LijIjL^il tfjufc <J£ jL>%jl jjjJLc SjjLa ^im'fl «ujj^ B J^-"^ ir*^ 

4_3jj_c jjX. <JjJ. (.ii.U 4_i£.LajJ| c_-lj^IjjJI 3jJu*_a jJoj 4^>j_i 1 itU^ jj JjuiJ 

j^L«J ^1 JLuiVl ^ tiiJj^jjtj t 4£j^>JI lIsUjI ^Ut flj Reflexes 4^ M.Kt'iVI 

( _ r Lc CjJla^v Jl2 L^i.'q 4 ^tt'U J^LILb ^4ld-HI ^-alj-jJL 4 "n <i i n" j^L-iJ U L&J 

s 

o'jjt li^VS Ijl La fjj^ Vj ^rigidly programmed jlw 4 jlr i". y ^ L« 

Lj-S CjJl^-j lijj) ^1 |j j ntl ^1 4-^01^ VL^cf SU.ViVi ^a 4 rtMUH 

JU-Cl Joj>-J ^1 j_t,i3 JikJI LiJoluu JL^a ^ U< ijM -^LT* 

(4j>-^H11 ^jIj-lLI 5l j^U <-dl3 4_lC.LoJl1! (jJoLUl ^j-a SLljLjJI 4jtJ^jiiJlj 
tjnjtj ^ jjl (tn ( njJI jj-c CjLa^itJLl J \ j n" t » V 31 j^j JJiaJ 3jVjJI Julj L^jJ 
Jjjij (4_ijjL<JLI 4_5jjJoJLj L^jIjLj cJSj-uaaiJ CjljLiu^M jIjludIj JrtWI 4_ji 



Simple <t-u j 11 ^LJaJ^/l cjLl^jI , ■■ \\ ii^LLJI ajufca 

Sjj-uo ^1 jU'J <dllat . Ethologists oLjsM^Sfl ^ULi 4jo mm US' Imprinting 

t 4jjL^a c-JjL>o ^j-fl 1 ri u it La ^1 <>TJ «Lc.Lo ^j-* ^-^-^ LJJ 4 n ]n I U J AUtL 
4_xLl t-J J-lj fll <LflJjJo J <>i M CxjL^ LqjjJ idj^QJ JrttnTI j) <i i" °i 

.fiL^^l^a ^iljj <JT l£. L^ai] jkn tjl ijyJt: - ij\Jj^u}\ (ydaij-ii\ 
*3jll*_JI S^IjJIj 4-ljj-III 5^1 jJI : Lj_a tj^-c j_Li L^J J/io'tl ^^j^-*^' 

Jj*jfcj ^pJI 4.jj .lull 4Jj^ L JI tiJJj (^yLi Jju U^jj t 3jVjJI Juu (<uj ^^in-Tsl!! Ijub 
.m^j>-I ^LsLlx ^Jl ^jj-uil j jt tr> (^yxXuuA\ ^LaJ ^j^a <LiJlltJl ^ijj>»^/| i_ijLLaij L^j 
4_jj^Ls_IIlI 1 4_fl^_ti,l 4 ji<i r j ^j-ul, j n a t Ju& -r "j ^jl t ax 

^^jll ^1 <nttl jl^>JI *:LdJjl ^jl JJUJ i^jJU-^J J*C Mi tj i^tV"TI 4_a_lBj 4_jjC.Laj 
^j^j-ujj-ij jlj.^" Mil Lcijj 1^ Vdl 4_jJLc 4 j 1 ts\C. i. T ij£\jH ^1 3jj^_uaJLi (^Jjj 

4jU t JU^k^Lj ^JijUmiII c-xjJ 1 At\U*t\ J^l CjIjJl^JL^) ^LajJI CjLm m. O 

( _ ;r jt_i_Jo jIjlLcI ^^ji Lfljj tLjjjj 1 m .tlj r ( .(.n jt 4_lc1jJI 4jjjU"tt ^ji ^1 jjl_u 



?^Ll?UI foJLc Lt?^J j » ■ l l pile j " i fl r 1 1" 



<j\ S^Lj_ajkJI tjr A La (4_Sj-L>J1 ^jx. (±xJe_jJ! 4jb 2>JlLc fJ-tJI iJi J A lJljusjj 

t <LnjL-u 4_Laj1 LL J_>u j \ " t j ^jL£ Lc-4 tdjj J Jj-4J ^jm^-JjJI J^jv ^^j^I (jljjJU 

js-iiuc £_j_iiLU1 (jj-ill uliii (jyi>"j iSjl JlIxjuVI <Lab 4jj L^-t-uJ 1 ^Ijj^^l clI^Lfll <jl 
^jJLi!l (. > i f n "m mi ^L^kJI IILjv CjI J £1 * a ^1 Lijju LU JLjwf V^ . . . 4Joj j (jj) 
^_>LTu ^LLsj <j) \ ijj J^_>JI Ji nl V S ^ j ^ < ^ i <i 1 » 1 1 ^j^-J 4_s ^-Li-u 1 1 

j I ^ jfo 4_JjL*_-a 4JL Ju CjLjJiij 1 ^ O-Lv (jl (j-u£ C;} V! ^ it i )j ^j5J 3 

4__5_j_ij>J I » ^ <a 1 nj i—4 ^ \c, O Jl^- « ^ > 1 j-i^-Jtj L<^1 ♦ 11— £1 t Ij j "1 ^ 

JL£ 4 f j t o 4_jjJ^j ■ j Lx_i]j 1 1. 4 n 1 In 1, t 

. 4_(_UL>3 CjVL>* «^J^JJ» 

< n 1" ^ 1 I <i i j 1 i3jL^J_xi (3jI_S_>- L^j^jJuu liU ->o (jpJI djL«j_2JLl L^j_3 cjj-aljj 

j jt^l tjl ^yJJ 1 (j " -sr t^j Jlj>.U ^ylll (4 it m\\ 4_t^L_?tJj) J^LjJll 

. \ "\VV U-ji «Laudan (jbjV)) Jl^ Io^La ^L^JLa lO-^' 



jjfc ijj-xLail Zj-xA-a 4_Axtf3 (jij>II ^J!>LLq1 J_t_v ^yi^. JlcL Jlj9 «j iUII e-sUtlu^l 
OJUfe 4jLo^v J-fc : jjj loll «4_uLie_ljl)> SjuLfl 111 (_>ij>!l cil^Llal ^ t<j mH 

SJa^All ^.i^uJI ^LuiVI Ju^ ^! Sj^_Ji ju^ (^il jJ! j»jJ1 cjIV) cjL^LLoJI 
1 $ Ac JiLaj ^pJI tdJj juj— ^ ,:JLj _ cjLjI n <OU'l ^ 4J_l dJLi^ 

1 jUj tSl^ j^ i" jU 4_jLcj 4a£.Lft" J >-VI dilj-tiosJl q.Cl <.ti.a ijr & 4.«aj.<Ltll 
jl t i^tH 4_jLc.j 4_jLj] <5jj^!i ciJj— uij ^/ j^—JoJI s jjQ ij\Jt-A £jj *\ n ill ^_>o 

JsL^ixl JoJaAj 4 f mi 4jLs jl ^111,0%. jLLo 4jlr jl^ L*c jVl LajJlC J-B 5^_jj>J11 

i j j ,i >h:j t j j0 ^ <j Cm 2 t (jSLJj ijLiJVl <sJL4 ^cAa-t-L 4_u>. jJ , a c-ljI^_>JI 

I 1" <a ) t4-jf) <>> »tl 3Lj^>JI JL%->3 J j fit "ill 4JLIU CjLjI<uu (jIaTco 1 rt>lj 

i^LajJI 4_t^UtJj i4.j> i^tll 5^4>.Vl f*L}^J ijJLt (^jl^ ^1 4 u^i-vll 4 nil j^laj 
^Jsuc^j ^JlJLl! I L j_« S t a 1jJ-j3 LjJ^^I JL3 LijI ^cj. : 1 g n^LLa^j 

iSj)~ "* A J'j^ 4 L)^J iLT^-^ll ^JLA ^ 4-jJ)j^_oJI Cj L JLa -tJ i 

^ Lfcjjj-J 4^wjJLI 3^2Jlj i4JL>- ^ 2^j-<m cjljUttl (j^Lj Jjo15jiJI jjb LUL43I 

Itll 4 — _4_Ij (J-juo^j La ^jLj ^Jj-^ 4j>*jJl1 i^cLaJI C jIjL>uLj nl 
l^j<:L(-uJ Jl^i 4 a 1 n^LaJl jnt 1 ^jl ^jj . 4_j ^uo (jr 3 L^jpj^o [,!< j J> <t < ^> "i j V 

4 7t\M 4 fj\ Jj^jJ\ j^VI ^ UilSL«L til J^Lj 
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ljufc (^.ic -* J ' " tliUL^ SLtlLc , i a llsLJU :J"i a 

< jy lc L)j-Aj*_U_o 4 I 8 ! r 11 VI tfjufc (JL<J f.LL) ^>£-Ij i^SfcjJl 

^ J £j Jl_3 ^ j til <jL _il n " r V I j I j j A 

4 < nig dJjj>»j 4_laoLII LjLc (j^-(-u.«a„>J I ^LIjI (^^.als 

ijj~A eJu3j_<a ^1 4 rtlUU 4JLjJL>JI Sjjjjiaj 
,^1] \*W (jiaJtJ LiU j ' 3 '.4 rtj rt^ (j^SLi 

4_>L> ^ C. J^j ^1 tit £jl in a CjL^-jv frj, ,Vi 



. £-±u^jA £_jLu3 uLdLxIuJ L-dl^tl 



4lu_jJ1j (jt ^jJj_uJI jjUrJI LLuaja i_>-a*J (jy^ J->Jl ^yl^. 4 \ i^t" i n a L^jI jJloj ^jpJI 
JLj J--r"1lj t fiVy"!! i _ ;r jLu>J1 ^oUj^JIj t^Lxjw^l jj! ^jLuj 4_j^_j_>JI Lj_B 1 jJl_>J \^ 

V i __ r ILi ! j»^j_iJL) JLxLo VI <j| ^L" u_< ill ^1 4jj ^ < ii j LjJSj_flJ jJa CjI i>t^LuJl 
J_ol 'VlJs ^jJLlILij i 1^ jir (JjiLo 4_o_Li>. J-stJ JjjjIaJI Li! ^ <>u ^1 L^J^L>- 
(jjlc 3j> ir^> " a a Cllo, j! 4_^qj Ltii-lJll SjJaJiJ! aj-Jbj . j ti v ^ «i \c ^JL_Sj I 

JjJuLIaj c.i i i'J ^LalaJl J-<> 4 in ^ J J Jj 1( j-uu>-jL>Jl (j-UuSl jJLl 
, jjj i m a Jj-Jjio ^1 (yiaij <jt clLUjjj 4 1* i.oVl aJJt JlLa /jX. 4-jL>.] (jj-Ij JjjudjJI 
^Lc ^^--v ( _ ;r cijtJl ^JlJLjJI Oj^Ji} ^jIjlII 4_fl_uu^L5 4 <>i A»LU Cjj, ql_ ml 1 jSLAj 

«Legend» SjjU ^1 , ,,| ^ jj| 4jLu «Kitcher ^ ( in^ jt LajLic < ^ 

JLljvVI y\ alf, <l ii ii v L*j Ju_tiuj (4_£ljukl (J^jJLso ^JjlII ^LatJu L-SjJiju 4_j_3j 
^ JujLIs Llj >4 rntv-».jl £jUj 1 t mJ 4^1 mil Cj^ Cj1jL>oI (jjs 4^ Lull 

CjIjL>j1 ^ ^ Jl3 4_£j. all I Ul L^-3j_C:1 ^^-Ul ^jJjJI ^j] S4_jJ| ^j^-l 

^^Ijl La IjlAj tttj. ih'i^)) (jLu LsLu 4 ^,ra=_i_Li ].A 

(jJI Lj (tjljiil Ijla ^ya /yi (3^->ij Lcj v ^ i nj «Lyell JjJwj «Werner 
jLua ;j;^_J=L-*JI jj U "i 1 1 ^cjjl3 i j— v L*j cdJii LjjLfl jJj ioLujj j <^>r 

LT ic oj\ t "i r,l ^ILrtJb Lo LuLal jLU * Evolutionary Synthesis ^jjU" II 

JLse_xj ^ CjJLv j»JLflHl I Jul JiLoj > j j t " j V ^JLnJl JjLoJI l\ nlc VI 

(J-lLsI i_u I ^j_o 4?_Ljlj jil— >■ <j-4J « ^^—jj » ^1 <> jll^i h> j r, J_La 4_j_j^SL1I 

i > ^ r (j ^ - lfc JI j j*v ^ "ill ^ JjJmi jj-LxiJI LiL-^Lt t4.j^lrtJl L1j)— i_all 

4_jjLjj>J1 ji^ltJI ( h l"i_V ^ jJjLojO j»JLS3 Lb^H^" ' 4jlL<j| J5j_i_u ( j5w<dJ ^j-oj 
/^j^jIijlII (jj-dJl CjLu_jjuj t 4j Jl^-J; Lc LiiJj ^^lo a t4jjj U"JI Lew ^xJ 1 4_t-oLit_)^ 




4 hUH uMjL^VI J^jlL^i lit^Li Uk_ £_^U* ^ U * ^Lc Lr L^6 

'4 j ■ -1 , ,.SM ^ala-Jl ^jjO L-A^ j r ^ 1_lj>. jjj) j_JI ^yjb ^ J, tl (JjjLljjI ^JLc Cj_aLi 
<j? t n j *S ^jJajlj t^j— JLjlj SjL_>.1 a 4_l3-jJj— ljJI LjI i>» all <JjLjLjI <jl ( _ ? jl-ui^jj 

CjL^laj ^LoLal 4_j i \ i^i Ll>I S (jr *JjtJl ^JlSHJLj JtajjJaJL 4_ujlj (^jJ! La 

(jr ic^ i^clxii £jJ>-3 a <ji£. ^ i U / J I jufc^ t4j9_lLu3 CjLl^j fjja LJ 4_^_lTlJ 



gl-a- <a (J_>o 4_j^3 4jJLj 4_j^_Laj ^LlZj (JjJj 



(j\ <•-' i nLLU -j_a 4_LjiJ 3 . 4_LIoL) C<-3e-k-L£>\ La ^jLcj— * J, j i rt" U A <i ^qJ 

tjj* 3juJ— >■ Li^L_v 3 1 jij ^yc ((Schwann <j I j— » 4_j^Jaj ijj—a cjVL>J I * t 

Blending 4 j n jtj_lll djljjJl^ «3 j .„,.,. "<tl .-^ ^ cjjI^j 4_^tij^ SljJJI 

J_J_j 3 jul M.tl duL£ (jf jljlj JjVI cjLj;U( Tl djla o^j^ * Inheritance 

Juk I ^.Jui I ^3 4_afil^!La (jVI <_^>- cl*JljLaj k 3 Ju JLaJl 
^ L4JJJ ^ ^ ill t^jLjJca-) ^L>u Jj j 1 1 1 ^ jryaJjll j j "t £ ^_aLSLj^ 

jyil^Ui ^i^lj Pangenesis miTI ^jj^JxJl ^ 4_jjj^j ^a « 

lo^.uTrt" ^jI (jpUl ^Divergence t_uulHI 3jlcUJ LLlL) Sympatric Speciation 

ijl ^Jli. ^j-lo^j LjJju La_i 4 j fj >J I 4j| jjJl joAc ^_jjLj LjJlxjj . La^jLaL_tILojl 

CI) jLrv La L^Jua j-^JLj CjVL^ ^^JfcJ ^ ^n^tU Cuu Jl2 jl \ II L ^ r Ll ^LlJj 
(cjLLijjJI) CjLjjjJ.1 tLu 4-LJ ^jjJb uZjLujj^JI jLur ! ) AW j \A\* ^jru Laai 

4_oJ$ >j ^cii ^.1 ... tx;T LS-iLs) (tNuclein ^-Lj-^j c> r.n 



tj-A (jJSUj c^ij «Typological Saltational Evolutionary Theory 3 J^JJ! 

<jjub 2b^u Jijj ^ utDevries (^j-auxj ((Bateson <>* L^J^L>- 

cluL^ j^JI Gradual Populationary Evolution gjjt."U (J>jL*1_«J1 jjU'II 
LuL^j ^IV-Vi <jl 1 U-^tl ^j-a 4j? j-a cjVL>JI tfjufc <?Lu.l*3 ^ jJI j ^juL-u 

^ Jii.Tn ii'i (jl ^1 t f Lt.ii m~a (jl i_c>JjJI (Jj t Lb JLj-uall 4_JjLs_a Jjl ^j^a 4j^Jiu 

. 1 j«l*>^ LbjUv C * fa j oljLp^Vl 
t 1 <a j *i 1 t .1 a Uo_>. 5JljJl_>JI 4_jjjJI JjjjJfiaJI <j j£u (j! Ijui ^u-5c_jj V 
i3juJu>- 411 < <i| (^J»Jj — l>£^ J I ij^i-t-uo - ^ *\c <J! <J£ -Jjv I 4 ^ j n->JLi3 
^>£Llj 4-1iIjJI JLcljJil] 1 n jU V « j j id <*n ^Listj ^(^y-iii 3j>LtJl cr^? ' 
tjjni JoLfclll JujJU ^yJ] £-Li_x_> Llj^ 1 ^jJI ^i^t-a- (nil (^IjU 

♦ 4_jL$j J tV*< f <i ^oLaJI 3j-x4jj-**3 
^1 3jjj*jJaJL Jj_oj V ^ fl**'^ JJ f-\ H ^L»".ftl J t nil 4 U.mWlj 

(3l>. 4_ju!La ((4-jjj j ^Jj nx jl_>.jj (JLsc-a J£ *^ • ^ <ilr TTs 

Jl*9 4 U iV>? ^ cDl *iVlj *CjLL_lLI i_L*jJ_lII s-Liij] ( r^jj iCj! Jj rit "II 

IjU^Jj i4_j_*3 ^ J_dJ ^ I JjJLs-iJ <j I ^jj J> ( j^o (jr LuD^M (JL>J, I ^jL>- (jrtJLaLtll J.j ii**t 

ovu^ ^ >ji ^1 £i_^>j ^1 Sj,.^ j^laxi jj^i 

( _ T *3 4^aJL V.Jl mil ({^i_j_£j_LujjJ)) 4_)L) j ^* (J^ - * -4 ^J- 1 J r -< ** u ^ (jr^i 

^J-iJI (j^a ! 4.1 mL <i (jyic. 1 (jniiil CJjL*jJI -\ J»J ^<U i 4j I j jj 1 tljj_5tJ 

LojjJ j c 4 « <i (71 jjjol^J I (j^a ^>*T ^JJ Jl-Sj J tht \ ijj^- J I 4 mi ^ 1 (^gj, mi I 

. 4-uo! j jj 1 ^j-ud ^.A 4 K„ui <i,U _Lj J_>- jja^xU L-uLuj I ^ 1 1 La L^Ia I j 1 n.LV".,Ltij 
tt j^ i^tl ■> "f.II JLjJljjj ^j-ubj^fl jUol p ^ "■ ^* (jjj-jua^tJ (j-CcjvLJl ^>itjj 

^ ^jJl ^ylc 3jjL>JLl cjVL>JLI ^ q^diiuMI ^0 (j;j-SLaJI JjusIjJlII q j 1 a j j 

^jjlaj ,jj_£_3 La Ij. j"« ^ j * 4 j alt! 1 ^-4)1 jJaJ I ^ j in <i " I j_jJ I I JLA 4_t 1 




^ll^^jj L^jjj tCjLjfci III jm-ullj LjL-L>-i ^Hj V ^y^laJl ^J_Sl]| jlj^vlj i4jjLdlil 

^ k 4 .^e-mlj ^ /.oLtJLl ^_L*Jl ^.u-t < 1 1 ^ U>» a r i j S i J.aJ^ <4jj_£.Ju La «LtJajLa^« 
4jJjJo Jjja t Jj iU ^JLalll L#_j3 ^J-nJl 4_L1^ CjVL>. djLufc <jl ( _ r k 

oVL>Jl Djufc (jf (jt ^CltcTlj tjSUj tGenotype ^ n>JI iU<wtl ^ ^Lsjdl J-«x, 

. e>j\ZJ*ja Sjuwl j 4_3L>J 4±uaill 4jljl-^Hl 2L.J jjdl oJLA ^-JJ 

(Ll^^Jj" jrn II) <-tL>Jl ^k ^ c,-rs Jj\ ((Robert Hooke 

Cell 3 j K 4_aK r,U 1 1 < t ,\ ("< j ^ 'UV ^ Lc dUi <jL£a. Micrographia jl>uu 

^ 4_u^ < \ i ajj^LA I ) 4jj ^LuiVl lJljusj ijr^tjJ ^<U iBj^o (JjV jJj_j_JI LaL1j c 4J 
^L^uaj A n -w>Ul 4 ^ ,., » >Jlj 4jL1I ^Jl^j ^^k. 3^,^> ^-JL 1 jh-t!! L^lj^j V ^1 

oJj^ii_J))j «Malpighi c ya- j «Grew ^ [jjj^LJI jruj^_a=JU ^a 
5j!,.,.:JI j 4*11, 1 ^1 jjLuLUl i^ljj r.lU udJj t «Loewenhoek 

^1 mi -wVl L-j-t-aj J^j_^j_lJ I ^a fk.jJ I MAY' j^Ljv W 1 * ^a 3j " rttl 

LoaVI c^l^ U !jjL> «4aLkJ1» jl VI .uflLJVl^ JS^iJI ajj^WI 
«Abbe ^1)) ^-lua (jL^ 1^<> . 3^ & U cjL^u jljJI icLLuo ^j-ut-t u o 
4 n p^t-j jJI lLsj-oII j^l-j^'H t-sLjuIl^l ij Mir ^j-uLjJI OJ-5JI oLJ-j^ mi c iJ ^± 
JL>JLl 1 Jla ^ jUi ^jlZJ jtj^J ^ 1 1 i ( «> . Oil Immersion c^jpL jjJA\ 



(JjLxjja jua>j ^J^_Ul jJJj ^Ir jlcL-u < ^ A*\ * j ^ AY * (j-u La SjILaJI 
I_£jJL>- L^"n„Ln CjLjLmSJI ^1 JLstluuulj t^j-saje-aJI C ^L_uj>- VI 3i Lu^] 

. (Organelles cjLxjl^jJI j ^jMj>" j II 3 SljJJIj jl Jl^JI) 4_JbtD 4 a\~ -vll 

tjlj <i»j « Schleiden (j,\ jl"'»j ((Brown (jjlj^» J"' a irT< ^L-JI > ^j-SL^j 

4_ul_u oL^iL^jjiL-d iLLujj 4_aL»JI juJ-U ^Inl , nl ((Schwann 

L}UJI tj^a^e-S <-<lfl r i) 4J_oj_2c_4 CjLj^ . njj£Lca ^LjljLj CjLjj, <^a.itl CjL£^-«I» ^^tuij 

«tj1j_jli))j «<j., \ j.l mi)) <^JLJ (j^Ic. CjIJj 4_jJL>J! 4_ujIjJ ^jLj ^-1 1 In tVl (jl jjric 
jj-uL«)> (jl t d.Mi-*t£ ft tiUj (j^a JL-Jul ^yJI Li ^jJj).j J I ^_jjLj ^.j 1 ~u 1_aJlI£. Jjjj 

LMJkJI I nj^j^ M <n a >LoLxi Haij^ mi'i jl3(^A1* _^ A * 1) «Meyen 
m< n'lVl JjjJo ^ LMifcU ^jj_«J1 JaljJUl S^jbUo 4. j <a J^e-<-u 

4_jJLc_c (jr a oIjjlj-a^j^SJI <iLLu j*j-S3 ^^1 o I „■> 1 stl.* I 1 ) j-jJa_>J1 cjL> ■ »^LiJI 
j^uJI 4_i ju_^l ^ULc X\) LLi uL Lio.LJI Ijla ^ySLU .(^jj^JI Ja!uiil 

. Lj^jJ^jjJI XJjLj L_3j_iiJI 4_^jJ ULSLa 4_4-<-ul (J^V 
CjIjL>oI CjJu^-lL Oj "i ATI cdJj (jl jl ttf^ f J-ljvj (j^j ^oJ ((^j^jLa)) (jl ^^Jil 

(jlj i3l jJJI tfl ^ 1 11I <ui_>Jl < U m.j ^ I <i.ui-w 4-al.MM^I \ AT ) ^ ^jLiI ^jJI 

;CjLlxJI ^cJLc j_*IjJ CjljjU-u ^.lliiJ till j J-JCJJ t 1 ^ "( J I j.ui J>^ Jo (jL£ 

jLi! till jJj (3l jjJI ^« 1 Mi'n Sjlj jl>JI LjM->^I (jl ^-j^ jj^'i ll^tj <((jjuLi>)t 
M^jJI J-j1 ..Jl (j-« er-^ i«Cytoblast L>L_iJ'l I ^ "i j ^ , .m 

1 n jU CjI mi') 4 j UJI (jl ^ t j ^>l^JI IjlA (jt ^LxbljJl J^oj 4 4__j_L>Jl 4-jj— "i 
tOil Jul Jlj! mi 11 ^1 n *iTI ^LLcII i ^ m.LU 5^ a t ^_jl. " 111 (jjj£JLll M 
(jSJj.^l^JI J.ri nil >^l) plj nil Ji< ,1, "11 SjSLol ^>jK r.-„L c^j^lj 
4lJj_Lo L^-uB jLc] «(jJutLl()) ^M^J Jl2j 4_IL_uj j Mi.n _ 4jL3j (Jj-^ - j-lLi «(j^-jLc» 

^-itj td^j j_oJI L^L>JI i n iiiL) (jj£*j SjljjljkJI Lj^L><JI ^-^^ 




jjufc ^1 JjJLO jJ I < _^lc (j-C^ljJl ^jj j-±> JlC.L_u *3j-u£ 4-VJ jj 3jJJeIL<l Ifl IdlJ 

L!>L>JI c_3}L^ (jXc) 1 <j m; J'<-> <n 2Ut_Jol j 1 jJljv 4_uLuii1 L^L-tiJ jl 4 n j 
s j£L<u (((jlj-il) jjj^jj)) <j^J*^ i(fiL3jJI 4jlILj <Li-Mif I VI L^Ioj (Jjuxij V (jylll 4_ul jj^ll 
^1 JjlsdjJLj (jl _ 4_jj1j_j_jkJ1 *J t j^o JUJutJl <j^3e_3 Juu) _ \ AX\ ^yjfc 

<4_ijLul]| L>L>J1 /yC LfcLM_>. dcii" ^1 (jlj iOLjl^jJtil 4 j rniTLi I g . » n \ 4y j'iJt 
2"Ljjj 4_j^_Laj ^jI^jsLj ((^jjL-uLi)) 4_J1 4ij i m ^ jJI 4 i .i n i llx>JI ^ £j9j 4j| j-J-C 

3jujl_>JI (jjlll <j\ c_aL^I daJLa <u£J i«UjjL-oJ1 Lj>L>JI 3juJl^kJI LM_>Jl 

.Intercellular Material 4j^ 3jU ^ jt 

SjLo qj6 3 Jlj JL_>J I ^j_Lll 3 1 ., J*u_) ^j-C (((jlj-tlij -LjJLlIj « <LjjJiaj <jl 4 3 j a ->J1^ 

. JLsu J*V iii "i! 4jjj ts> C -ilj-o ^P^*- jl _ 4j^Jj>. _ (jru ^1 (^j^Lj)"<j (fiTl^ 

L^J ^jjcJj (j^jJI ^juLlJI ^_j^HJ I 3j^3 ^> jj-ujJ I J_u>- < n 4jjJaJjl ^ Juk 

Spontaneous Generation ^IjJI QjSL" II 4jj^j I i\tf Jj *2Ll>.Vl cl fl If, 

J I ls _>^j jjjjSLj i jjl tCj_3 jJ I t^JLtj ct-^ ^ * 1 "lj V^_j_3 ^31" C<-Uq (j^l 

^jry^ ,n'i J£ ^ 4_J_>. jl ^ulajf ^jJI «Remak tiJUjij» ^ ^ AOY 

1 4 j i ^ j i \\ 4_jJL>JI (jj* Uj-J \$\ j ^ 3j^jv^-4 4_jli. ^1 < n3 ^ 4j*Lp_J L;r Ji> Lqjj ^JuLuaJI 
Jul 1 ^ i it <^ 4ii.it! .«,jlj_jjj j J jl nD) ^1 jL_jJLi_ItJI 4_cj_>. 

L^L_>J I (J^» :jj ^..uJI >-j.Luaj «i_lIL<jjj » cjL>.I" m.iuJ « Virchow j_ij^_ti» 

oLiV) 4jjJaj (_3J>J La c I 4 j r> j ->J I (J-^Ij^aJ I JljJl>o i.nJI (j_u_|Jj 

■ 



J£ L^JL^Id /yi «c> <h'i^» jJb jJI diLal "i <VI <j? ^-<ol jJI 

,4I1dUJI jKsVlj, oljUttl 

^| — ( ii fT it (^j__<_u_j — a! — mi git ^jl I J— j ^-judjI J — 3 ((tiJLoJjw (jl ^j^a ^_CjJl 

<l\ i.<s «Fleming £_L*l3» ^ K o *ij ^Jj — >.| oJiJ — uk> Sl^j jj__>.j 

a^^j (j^s (^j-Ul (J^» j^fl (nil tfjUui 
^-ul a ^<u4j I 4-j1 ^,-£1 Lil OoiJUSl c_iLua-j>.y I 4, jig .f 1 a Lgjj 

1 ^^Li J-Jj ^ « Kolliker jiljj^)) 4_ojJa La Cr A> 4j1jl-J1 c^jLSj t 4K m.U 
(j oy*JU <jl «Gegenbour 4_* Loj 4 <>Mjtl 

L_»l—ua-^V1 4 jUr L ^_fl 1 a-Ajj-S (j! <^i-c 1 1 <>>jl 4__iiiw (^jilt 6b J 

t j> j i6> i_3^Lj>. ^u3^4 4j|jLjJl (JT £ JJo Ju9 (J7 a_t-L>. ^J^-J^ J-4-> (j-* LAj_1Io Loj 

4^Llxi_u 4j1 I t4_uia_LJI 4_J_>JLi ^j-a-j^JI j^^^Ij /jX. ^jUJI jj\ t ti'iVI ^J^j 
OSJ J **' *J ^ 3^^—^ L$ LP^ < _ r -u3jl_« a ^jl ^ .1^, . \ ^ -> t <V*t J j 3jl ii] 

jj t tl , nl ^ JlJ V ^ >-*_>. Vl jialJl 4_^j>.j_I j I io"W I j 5 >• "n J I J^u3 

l j ntl J/vtVrtl 3jilj2 L^jfcij i^jj^lli 4.jUx ^ 4 ^ ULkJt jl^Vl <j^J JJLC 

LqIj t j-<j-pJi Lai «c_J_jla» j 4 i^i a J^Jifc.* J>^a-> .al rt" r VI) Preformation 

^1 ivLill 4_j_3 4_<i^j V 1 ^ j h i a" Sj^LaJI dAJb t,".^iV J-SJj . ^4 ^^Ja 

^jjt-il "tl (jj^lll ^j^Joj l_^JLt_-a ."<t «Blumenbach £\ ?t a^L» ^ Uju 
J< mi'iH u^.cuTi^j 5) j <T. a jjj* 4±^ -yi (jljj ^jj^lJI 7Ct rVI) Epigenesis 



j ->J1 "< Mil SjiLa Lt j* Jj j n il o£V ^^iJI 4__uUin 5j>< nil ^ 

LiJJj ^ic JJjl Jjlj tc-iL/^wVl 4_JU_*J 4.j 1 t_^ljj>JL> uil jJL^Vl LiUj 

^ylll (jrj- ?- ^"t l ljjLxS (3^>^> J m i f ^LUI (j>-^ CjLiJuJLl^ ^jL£ 

^>JL^ T 4J j $ j a 4JI ^! <: ^jJI << Koelreuter ^_1jjJj^)) LaIj->.I 
(j 4 (jl Sj^Ja ijj-j-^i (jL^j i <l1jL<i-4 ^jLu (j^. 4JLs*V o 1 j.'< < u ^^Ja (jj^-i-T 

i Cleavage ^ \ n " \\ ^-Ic 4 i^jj j T 1 j at_« <j^a fjt>] Ijjj 

JIo jlJs (^j^lJI a ^<j < ^ ,1. "< a) ((Miesher j^-jt-j-A)) ^ » " mil 
j _ r s 4 jJj—t— -J \ ^j^ljJiJI ^. j i.i< ^1 t _ ;r fl ^^jLj j <iU *_jjJ_«_oVLj Km "1 * 

^-uoLjJI (jjJill Cj 1 J M t 1 1 

^j] tLiLp^l U^jjI^j ^LsJjIj Jj t 4^aojJI ^ ij^l £j-Jj ^ jU r 

4 Jo f ^j-l^^j ^ 1 » 1 ^ AV*1 ^Lx. ^ «Oskar Hertwig jl£Liu/f» 

t j^Jj>Jl ^3^0 cJU^ 4^>uLiJl Zygote 4^e£}Ul ^Luiut ^ LAjilj L«j c-jLuaS-Vl 
u-SLuafj «^_xij^jb)> CjI JufcLui_A «H. Fol . Jl£| CjI J *" " CjMjj ciiJj Jljuj 

.<jVt (^jJI ^flfcill ^J! J-u3j Lo 

Csj_xj Ji_aj mi n'A (J-^ Jjl^ Ji=t_j3 4_iL>J! SljJ (jl (^jr^j) 4_fljL**JI 

cjj^! La oL^-^j ^ a.-iU«1 4 ,,.,„ ;1L J^Vl ^) L^ki. 

ji U Mi tl 4_J_>. mi rtM ^yja 3j)U-^ Jj I (_j t 4 I r (i-vJLl 4_>^4J>J,1 dil j 'in'tl 

♦ Mitosis of Nucleus M jTq 

3jU.I (J-OJ JjVI * L-aLqj flirt- -tbl-A ^ fl- m,* 1 J 4 irtj^— Jl u_)Lua_>.l 

fr_u 3jLiJ jMli] ^jjLUI j <4 >^J3_JI (..IS ^1 *_j>U (4_jjIjjJI) 4 j *ti,y)\ 

Ij^l < ->X\ (jdOL-nfl j-fl^>« ((Loeb t— <Jji)) ^>SL«j LaJu£.j t^j^?^' C>dL9^ 

ji^J I aLoj (j-AjJI ^Liw <jL£ 4_j| ^^i^L JjJ ((^y^l ) ir>H Mjj j-t II jiilSjJl)) 

.4jm->J1 jJLt J-aj ^ u-iL^xv^l 



iZjj tt- i tL jj^l* " „L*u.tl ^ £c_j_-L£iI ^ ^ _ll (jj^JaJl Cj Lj *h * i ,„<.u Ji^Ltjj 

lJijJ^j (j^j 4_i-saj^_Jlj ^j - ^t -p Jl ^1 £ La Jul 4JL2i5eJ La_4 (jH_2j (jjJLc A_^^^ILu_uJ 1 
>Us> JL-la I^jjJL^ 4. j nj^j 4_iLi_stJI aJLfc 4j£ Lai ^oj^jb/l 4_iLl.->JI jl^JLl)) 

Lj^__>JI ^ i 4_jJLo_jl1 L^_j_j?e_t-£D L^Lloj 1 n j 1 ft < , I U" t LaLc_i (jH.<^ aLx. 
^^JJkJI ^1 < ii 7i ,tVl (^sL>. £j-> Jjj^-La ; jx. (4_u1jlIuVI ^1 .Ju-d VI ) 4_j_<j^Jj__>J I 
4_JJ Jjlojj (^jJI ..a'^VI jjfc ljufcj , .(^IjJL^Vb Julj 1 o j'^ < n>^a ^jJI) 

«Beneden qJ-lm (jLa»j «Weismann jLoJj^)) ^c-A <jH j >jJ>-~l-> <mTI /j_o 4j^Lj 

.«Boveri 

i H 

(LAjLk) ,^-3 tjj) 1 <i %) ^jj^lill 1 U-v- 1 rrtl i nf L<i^ iudl jJl 

4 j.U,«fl tiilj Sjj^jus La ;*L£ju Jgl (jLS'tjjJI «Roux OJJjJ JLLo 

^L_uJL)Vl ^jX. (j-CL^oLill ^j^UJ^JjJI ^JrCuliJl (^JU^j 1 <^ ia t <n (j-uLuaj 

< 4jVjL_uj ^jX. 4^a- j -r i^tl 4_iL>. VI (Jj^-ls L;r ic 4_aJlj9 £-"-^>3 JwoJ ^j-ii/LJLl 

_ iaiJa cr cSLS1 V _ u n j^TI ill juJ ^j^lIs rtH ^1 , nWL^ 4-^Li 

.^j-GjjiJI (jrGljiil (Vu 4j1 SIjJlJI 3jU 

1^110 ^1 < rtin'^rJ j! _ L4JSI ni"<| jLlLjJ VI tLr AJ V L^ULsj j! 3j-L-"( < 4^r_LA_u3 

4 < n n\ jJb 4_J] Jx^jj La « j j w JLftJfcl :JLtH (J-u^-u j^^Xt-B C^j _ 4aJLJL>J1 

jj_>J, 4JLufcl 4_l£LI j . 4_3e_t-=t-L<D 4_jjJaiJ LojL-uI ^jL^ ^1 ji,^Jt ^,1 (.h.ajVI 

(J^Ij-jo 4 j <>Yj 1 1 1 L^LJkJI ^jix. cjljutLiiill ^vAju ^ _ ^Ut?*^ Lj^jkLLi _ 4_UdjL»j 

^LcJol ^jx. LoLu 4jt j ■> CjI JukLi^a t j^J tt^jJuJb)) 4_jJl Ja^sjj La ^jl i L^Jj^j 
Lo ^1 ^_4_ol j jUaj (JJ l£L J-Ajj>iJ Jl^ 4^u2J^iiI 4jijjJJ! ojLU ^ij_5til 4jj^UI 3j>UI 
U (Jf >-jJj*r j <o (jjjL-olJi CjI JutLtiill o jufc 4_i_^^Li^> ^j^ 8 Lr^ - ) ^ * * j*Lc Juu 

. (^JLcw V! jjj^J^i CjI n Cj^I^j {jC ^J)Lj «JJlLo» 4_J1 Jo^^j 

(JJLl«3 (^1 ^jX. < h V SjJ-aJl tiilj , itjr £i ^jJjlII ^ A , „M a 4 i"^ La SLjuLljo ^j! 
L<_uL»_ul ^1 trf-ij V CjLjjJoj JjkO <>j t .t^oj La (J^3 o If j*J_Sj ^j-fl 1 ^ j ^ JJ- 3 *' ^ 



■ 



I <j Mr C-u^wi ^Hl 3_lUU L_a^L" I I <j " -> ts\ ^ys J tUj V 4_^JLc 5 ^ j * — < 
Ojj^j ^t_Jl jLflU^ yia_UJ «lLIL«JJ» cL)^3ej £JbLiiaJI (j-U>-) Cjl Jl&LmJJ 
L*£ t4_ujjljJI ^♦.ulMl TfcTuVl 4 j.1 <i r j, lui nil 1 ^" j 1 A*C ^ juc Vj '("jTJ^'j- A " 
j_o r-j^ I JL3 1 <j <>> (jl ^ ti.Utl ^ J aV\ L y^£- 4_a^Ljl£ I $\.\ a &j ^yiL V 

Jj) fltl (JlLo i Lo a -'^ I J-A La I $\-r a Jjc_J Ct^j JpLL^JI 3^jlj 

Jlj U LjL JJo ^jdl (^IjJ! dilj t 4_u1jjJl Sj>U! oLijlfl (jjjb CjLlujj^JI (jl_> 

L^j) ^jj) j it I jJsf ^^lil 4jjjJJI ^loLa-^VI Lajlju eta t^r^l LoLc i • 
jl^I jjij ((Gold Schmidt cm o mi ^LJ^ ljuc U 4_jj1j3-!1 SjUII 

>4 j r j_u L>L>Jl f \ t n rtM ^Lal ^ L^>-jL>.j 31 jiJI J_>J-> cjjlj>o L pJI 

4 jJL>J1 pi r ^ ^L jj-a ju a'MJI (jJJUl Cr i^i C« *3 ^^^HJI CjIj^ ^oV 1 

da^-pJl 4Jxj_ilu j, jeTu jl i4_d_>Jl ^LcuAjI IJuj Lq J-fT 3ljjJl oLj ^b e^a 

JjJlJI 4_jj^ 4-l_l^J1 4_stxblj 4 Ujlr ^L,.>l ^jJi CjLuoJL 4jU_>J,1 4-n_uajJl 

^1 i m olsJL JJLC tjl CjLuLSJI 4_otiit^s J- 1^3 1 Lj*>Uw ^>-oJta CxjjI LaJJU 

(JSJ 4_y_uJJL) cujlii _ dj Lo ^j_u jj-^Ll Ls Lo- ia c^-l ^ ^ i _^ r lll _ 4 ji uaII 

iJSj-oJI j\ 3 t^a_ttl i. alt I (^jp t <i,.a ^jrl^ frlj-^" 4.*<j «JI jJu-a_a < M" V I I <i #a 

£>jJt> 1 Ia.t I D Jub ^-13"! 4-j^lM^ ^cJ-uaj ^jj^Jj <_ <• <otl ^jl^ 4jI JlJI ^r^i 

^pJI (j^jL^aj^LlI 3jL1 ^yjvjJjjj i)\ jj jJl 3j£ld ^ jl ^1 ^ n*< lie j I— ^ 

3jLo (jl ^j_A djl^-^l (3 i to VxlA pi:^JI (^ylc i Cj La ^_xjj^-c^£Lt I <>JlA 1 (jj)^TiJ 



1 <>>jl JUJU>JI l^g < <iLj LgZLdjlaj CLuoljLa t (> y^jJj-uJI L&j^J <_Lui£J1 
Cj Loj^-l-lj Jij^J I 4_jjbU, I ^ J (j-* jj£VI j JluJI (^t_t5tt-uaJ! 

^LLjI ^ Lao, t r, oLjii 4 Uj , ,m 4_I^v>Lc-3 ? jlj ^jJI «lO j *^>j» lP! 

^jX. tJl_ju£j*1 3jL_J_>. i— >1 m f ^1 _A — 5e_H ljjLj a *^jjL>J! ^\ — uj SjVI 

Oj~yd CjX a nr> ( _ 3 j9 4Jb-»rJLt i _ 7 -Aj < ^ $ < n ^aOfj£ 4 I ri "n h t, I 4 j V Mill 

^\ mTi A £. JL> J-Ic l_AJL,i»"i ( dj (_^JI 1 1 ^ mi A i 4_xL>J I Cj La^_<_Li ^ja^j^ £yz d^-LC 
I Jufc JU3j iSlj-LJI SjLa JJ_>o LcJLic Li>jL_a3 q\S <j? Juu ^>L>- 

L;r 2]| * Continuity Theory 3l , „U 4Jb^I^j ^1 «<j;j_}ja£j» <-flLtn*i<Vl 

4 " j i^i V mm ^ ^ r .>j_o (J^ < <i "i "t-j ^Jj i^^j-uJl "i "i a (j-Vwol < <i a*)\ ^ (j\J Us) 
DJuk (ji ^l) L^jLoI m< n'li CjJJljlj 1 a o 4_lj>J! 4_xL>J| Cj-a! 4laj__tJLl 
JlUj 4J3JJI L>LkJI ^ j^Jiu 4 V.'i.TI 

^Inference JV, Ti ltl % $\ js>^ Cr I^. tixjL^ 4^0 ^ U ; 1, 1 ^juk j^tii 

^jj (jLS" Jjbj ^jlc jL^ 4jL ^1 Ti 4 « BJl-J La L^-Jt-xblj 

(( » 4-u3jLju3^ « ^ j-j^ i) ^jlI Su^SLa 4_Lal>. ^^Ja ^ LlIxL VI 

i VI ^^Ti . L^JLX 1 j rtU *(_a 4_c-j?e_(_uJ A j Cj I Jul Ltfu-<q ^^j-Lc 4 j i.t ,a ^ i * ^ 




<>>1l ^ n.lj Ju5 <jjjJl j j .m rt-j 1 1 ^j-xi £j_> ^Li > In ~r ) ^jj 1 <a,g 4^ **<■>■ I <jL*ft 

SI^jlH ^jj^ i u 4_bw^_>a tlj La ^jlu $a Jj^-J 1 4-jjlj,„»**< im\ (Jj^>- <— iVjL>JLl 
(cj^J ^ ^j-L^.Lu **<.tl JLjJ c j £ru c_3^L_>JI Cj I oiit a 

J_A <J)%J \ \ Qj-jSJI tf-V ^.ui (jr u-u_tJj jL>ol Jj I (ji-S^ JL<3j t< ^3_ll < nil 4_JjUL-« 

(jf VI iCbljjia^Jl ^ JLjJl^JI ^pti 4j|,1 i\\ 4 V-in ') lIxjL^ 3jufrl .nil 

«U , ,„ ,11 e!j n - ...VI 4 r j *'i ^cJ 1 ^ " r 1, j »^>j oLj^iaiJl £-usj 

<jL£ LfkjjJu 3j—j_3e_^a 4Ja_i_u 1 j j " ~) Cd L£ uilLfl 

f^J i^l ^ ^ C^J)L£a t ju^LUl LqIj 4*tWi Vitt Lcj Lfej « 

.3JljJl>- lIj I j-jjjjlaj j! CjLjjJoj 

i4j^Lui,l Cjlj^JiuJI I j i4lloL>JI ujL^l^ilt t^gUJi ^JLdlJI 

(^ISI ^-ufcLoil L jlc ^ L^jUj^Laj 4_JitiJ ^LjJI Lu_^3 (j! ^ Jl j^>. Vj 

3 j) In ->JL^ 1 4 t j t Ln \ 1 1 < <i ^ 4 IjjJa^a LsJlSj ^kjse-i ^1«J! ^jLj Ljjj^I 

^JJ 4 jl r cJilLjJLl J^-Ua^II 1 tciJUj ^jj > < Jl ,m.\ ^jl CT -A 4_JLlII 
Jli 1 (^jJUJI 4(1 iii 1*4 jj ifu.! 1 1 Loljjj Qja & (JjlJuj 5 j j i £ 4_>.jj_} 

« 4-j-cJLlJ I Cj Ij^iiJ I » 4j^Jaj _ ) : 1 — q-A (j 1— Ijj. 1 L-jLfcj i 4 — L>. 4_jjJaj 

4_Jsj-*II 4-jjJoj _ Y .^jLjJI ^1 «H JjI a a ((Th.S.Kuhn ^L^j)) J 




UpgJ^uJI 



4_jjj» j ft < \ ^*\Y ^»Lc jj) miUI *_jLl^ L^jjl^vI (jr l!L^ ^»j_LtJI 

gjj U 1 1 1 » nj .The Structure of Scientific Revolutions «4_j„Jl*JI oIjjJJI 

(J-u^-oj CjIjjj J^-i- ^ J.dJu ^JjlII <jL-3 '(jyJj^M 4_A-jJLaJI (jr S9 £jt Ll^'^I 

4_j_*JLc ojjfj J£ t LljI (_-r^^ . (j; jL_*_JI < jj _a1»J1 JaL-JttJJ! *^j>^ *— J ^j— ^ 4 <j; 

3jJj3 4 flj mi La ^^jiil cjgj La ^Lcjm-" i L0L4J Jo JUw t-xjfcJUa JujLJL ( _ r la£teJ 
Jot" ml <_ il "i< 11 (jJjVl 4 tiUll L - r JSa t4 Jj m^jJI JUJ—^Jl 

jL^3 t 4_Jiilit_o 4_ljji3 jj; M.r j-c J2j V Lu «Paradigm t_^jJH» ^ 1U<^ a 

^ ^>A^ Cr^l (( U5^ n L^-- 5 ol rt <H JL^I 4-jJl 4_u I JL>*Lo I JlA 
cZj I ^ i ^ * "i T I j ^_j_oJ dj 1 > ^ " *\ 1 ^j- 4 4_a^I^Jua » : ^-Ha-ueai, 1 1 ' j' ■ * ^ * 4_j 1 
~ 3^*11 1 Jufc J .5 Ju JL_**- 4jj. t\ t Jj^3t_^a £yi J-J-^l LL-tTo m^I : « 4_j^_a I 

-a-l U i^t,i ^-yi ^ j r o t<(C.<_Te_Jl Jl_jJL_o3)) ^tU a (j^J 4-Lu JjL-^-TJI 

*<JJL>^J 4-a.L^M^ L^JLojCLljoI 
Ij^^^ 1 *^- Cy* ^1 J^^^ ^jJo^JU <_>L£Ul oji& ^ci:jJI (^t-I^J 

(j? j^jJlXl j j r /ya (jLfi t4_jjj^iJ (_tjlj^>- JJUtjJ IjJajj -J-^l l^jL£ L*JJ ^JLjjIj 
I jl La j ) t (SjJu^-jO Cj'i/L^ j U (II (jjj (jji 1 ^ "i i^i^iLuq £ya 3j_jLfl ^3 ^ 
JJlc JxbtZLi Ci <i 3 ljufc J^*l ^1 4jL<m_4_»j (J-^-y ^j-^Jl j ^ L-tiu (jL^ 

. ( _ ;r lAj ^^^3 J I j-t-oJl 1 Jufc ^LoL>- 4_jjv jJ^jjJI LI ts*\ till /j->a 



3j^L_a jj_ua_i L_t£Lcj jjl^-i^J 1^ cjLjJJI t a\ \ ^_jjL £_Lij 

j r ^yJI j mi r ^j-ojl Mill ^jj n\\ ^ Herbalists m< til j <^ r <j^a) 

^j_>q 1 <j j j u t " 11 (jL^ (ti*jjL_>Jl < njiir-t"ll ^Li Jul j aLinnaeus ^ j j m1» 

JSU 3 j j oil L_tl ^<r>TI 4 jr a ^l^J^I JJLC (iLb ^CL ^j^iw I ^1 4£.j^j?c_o 

^JjLlill l u r, ,^ ill» ^ , ,,1 4 jJLi ^1 Uj ^1 ^ 4,^* ^ i U J^_4-Ul 1 

(-JljjjCJJ 4_3_}^Jo Jij^a 4_ii jut_s 1 o/q <r . n m^jJI ^(Downward Classification 
^ ^ - |jl3. 4-ui cJil^_it_j jo Jwv £_$JLa 4_L^a J^l ^LjULj Jdentification 



^-cbj 4_^a1j_^j t «Upward classification ^ rl <^ "ill « "itl» 

J a-TnJ JlS_3 LiUli £_a a .Class SLuUaJl ^ 4_*ij_*_j*^ ^ 4jjLHJLI 

aAdanson (j-uijl.il>> plA^) «Magno1 Jj—uLaw ^>Lj^ 'i*-^ m. «H n «i 

.<jrL>JI cdJji UT I^- 4 j aJr LlJL-LA 

* V- y (- 

^^fl i£j-& ^L^diU^^ <-ii^-Ltiu.t, 1 1 i» ill 4_jjJaj Cj Jl^Lj (jl ^J&jIiJtl <jja <jl£ 

JJ^tJ ^J—cL-ua-lII ( rtj '<<,-> "II ^j-a-^ J__=eJ pjj I jjt <j£Jj <( fijur> "11 ^ic 

4^j"i miU £j\ n tn\\ (j_a JiJUl (j^LuJ (jr l£- ^1 jp^l L^-JI ^y-a.TuJ ^^ItJl 4uljx^>JJ 

t <jlj "llu 4 v rtl< ii <_Jjj9l ^yS> d)jJu>iJ Ju9 Lt-^O^V LjjJLlu_u_>3 jjjjjJLa t L^JLu 

( mi^> ill 4 oj^-Ls 4 2t us J . -u G ^j^a J* ^" «<jJj!jl-i» 4_jjJo_la Jjlilj 

^ ^LjjLjJl^ MijJt-d ("mh t,i\ ( > *\ * ul n f I ^) 4_jLo J-jljo 

Numerical ^>U1 j| j *3 a^jj c ^ ^JjVl f L^JI . h r t ^ 1\\ 

c.in j rtlj A ^Cledistics .-m ♦ m. "11 ^ 4__jJjLU v ^Phenetics 

4_Jl£ La L^LajJLa Sj^AlXI L JL<U1 , ^I ^j-a JU J_tJ1 till ju La^ or j^jI 

^jjlLI t L3 1^ ll^tf "»o jJLUt a > *\o * ^Lc ^ «Hennig ^JLam 

La g *( a JoLlILvl c-j-Lv LjJl>- a 4_QjLa < " M i _ JT ILl 1 t^^l 4_txijjJLl 

, \ ,U" cjVL^aj L^bljutl^ L^L^I^j 

.Microtaxonomy ^j^jlII (^jM^II ^ ed l^-u^u Macro taxonomy ^^^tjj^la (*) 

. Jutj ^ajii iOlJ 1 4ajusj ^jjjCJ LuiL-uI » jiiinull 4j^^aLIaJI oLLl<3-!I JJf Jjjo jiteTi." j f **) 



Up^J&uJI 



(j-jj 4_j_aljJL->Jlj j i U JjjO-^ - ^ CtjL^ j.ii'u.c. (jj_SJ I (JjAitJ 

j *aL>-VI ^ j-jJsj jjlc lSxju^j 1 <i £ id) j jl^>o jus ^JLjlJ! c.lj^>-( j ^ 

i— ) L "*\ H ijr ^i J>jj 1 a £_<s L>. ^Jl 1 t 'ty. 3jljJl^>J1 CjLj^iaJJl alxJt Cu_£LjL_*j 

(J^ a ^ > * il)^ <Jj' 0^ ^ 'O^J^ Cr^" ^^H 3 " 1 -^ SLcojj JjlSJI J^_>- (j-jjuill 

jJi^ Jj-rv l£]|jljT 1jljL_u ^jL^ ^jJI ^jj-dVl ( % .AjJLl ^jLju DjLSj&f ^Ut a 
j V mil ^^yA ^JLaJl ijr^- LLuL^ JUoJ J . 4_«Lj 4_^jLs_o ^JL«J1 

Jj I ^ l £jaljJt j . (j ji>^ T$ « La V »j <( Herder j »j « ^LaLo^Ij »j « Diderot 

4 i ~j " Lj!j l!oL£ i^— J 4_jl JU Jj^SLj 1 J'^^J t ^ A * * 

«Geoffroy ^JLh-^J? J >» Jl-"i..at (LuuLs <jj J_» t 4liUa cj1j_j_jJu «tdjL^aV» 
<r> Vj 4_t .a ^.Lj jLajl ^^Lc 1 j_j jSLi ((Chambers jj i.al 

(Jjv |JljJl>. I i <ft j-o ^*Jl2j ^qJ «*jJjLaV» ^jLj ^-LsJij ^jl t%" f i LlA ^j-^J • ^ '^« t * 

«Q^)> CjLdjuoljJl (3-1 1 Lra-a j^iA l£1!I> ^-oj t Lt-LC->- <Ll^.U H CjljjjJi pJb] 4jLj 

(J-»l>o JjLjbj (jLfl tiiljJa ^^-tuLllI J ir>rill 4_lq.^I jJi^Vl ^^jfc jm 

jjjlnl Tl Z>j£s Ct\^\ L^jl ^jVl : iff "i ^.j ^j^a 4_jjJ^ij j^^J tciJj T* Mi-fl 




cr<.r* L^ji li! j i ,^,1,1 J_^dV| 4jji^Ji 4jjjJiJ ^UUl <_uU>Jlj < L ^^_^l_L_ill 

t _ y H_3t_j (jr& lL3^T(_i"jU (J-uaVi O-s&j-ual L« <jLc^_<_u I jSLftj 

(ftit)) 3j-^Ja oju ub - P Ao ^) £.l>^' J-<^ ^l>^ JJ o"' ^ ( Wi^) 

j> 1 

(jlaLijO (jrJj L-Aj^uqjij ^^j^l j 4— £. 3 LJ$\ — in **< ^1 1 ^mj (j-^J '^fJJ— 

dJL-A <J-^J t3jJ-5t>3 J_l>.lj^a fLp>^l J I (j>> m v^>lj Ojlj 4 4_ljL^>» 1 

4__>_^l J mVIj 4_Jj j^Vl ; Cr A l*J1 JuT SjuLoj C^L_£ ^gjl j a 4 . .1 

cjLuLljljjI 2bl ju Lr l^ ^ AC\ j^o) LoLc .j^jLcj ^i^l L^j l^I^LcVI 

^LlJLjj _ 4_ujj ! jj 1 SjjjJJ 4 j njn -hJI 4_j| JlJI Ur ^j LlA ^j-^J 

3j^tj « 4_LxjJLi 3jjj» 3jM_s (Jjfc : JIjL^ ^-jud^jo _ L^j (J^aLtiill 

oLcoLalul)) Cj l^nt Lubj t 3jJlA1I dJL4» j? ^1 jJI S(((^jLc ^iLl » 3jJx3 L&ji iV I 

Blending 4 j «i jTj^JI 43ljjJI S^SLa ^i^j : Jl^o ^jjil j-jLL> cisl j «4 j o lr 
4 i i a XU ^jLo-L^ail <l>jl S^SLa * j " ...1 j ( ^ AM - J jlLj) Inheritance 
LT rwjJj j 1 Tl ^Ll^^I 3 ^£-3 3L_jij : 4_oj^V CjL^j! ^<u ( ^ AAV _ jL^Jplj j 
(_al .n *<i j (i_>l ljufc lJlJJ^jj «Jordan o^jj-^^J «Pulton jj^I^J)*) 




LpC^JtfcljJI 



4_o_jjj^>*Jl 4__j_LlI1 j ^^ylj j>JI ^_jJLl!l i— 1 1 -> ml -j^Q Lk^_j_cj^ 4_uljjJl alaJl 
Lq^a dJJj ^-j f ^ t Cj IjjjI I o I CjLlj_>J1 cLu 4J_J ^jjl 4_jjj_Lll ^ppLc-^M-I 
djl — aj a a L yi\ j 7\"t'9\\ jjljj * tj^-Jjj t-u ! 1 j—j&Ju ^t? j ^ >31 4J JjL^ 

. 4.j fr it I I Sj^iJI ^L^jl ^j-A (^l Jl (_£>iJ Jj^' ^h^j-^j-^ 

<i" 4jV 4_jj5j 5 j >jJj.j .ill ujljjlalll Molecular Biology 

<jLfl clLIji jji a tCjljj.Mi Ulj Cj Lt-uaitulJ I j 3_iLU ijr a 4_t^c-lc. d 1 Jjfc." L4L>a jj^i 

(_ 7 Itll <LjJLa_j oLLj_>J1 ^JLl) Cjr j?tjj JU jl JJLfll (j^-J (C-I 4j^SLaJl <Ltj>.L<J1 ^j^a 

t 4jl£L* Jljt-J <j| ^ JuJ_>J1 jCo-u ^cJ ^jJI j i )\0X J_j_a 1 <j jlr <jL£ 

CjLujSjJIj J-tbtjJI 4.9 J Ci-y- t j J a JL>JLl 1 jjb LsJlSj ^SLgo^ ^LjJLij 

jjujLIcj 4 j qlr 3j^J L" i uxjt Ij 

i^jLjj . l-y>»jJj),ull JL^a ^ j jjU'iU Jj12 j-jii 4jI 1 jJL>-j 4_jJLL»Jl <— iL^l^ ill 
Laj ((<Li.alt.ll 3jjjiJl» (J*! L-a-_t>> 1 j 1 J_>- ^<>>j ^- ^ ill 1 JJb (j! c Jul (^II 

<U_?cjj JlIII CjIj.j t"ll jj-fl 3 1 ( nl . (i j_A Lojj I o<3 'j; La JSLs t((^^L»Jl ^> U 1 1 » tfLa-^l 

JL^ a t^jJuuD u-)1j^J tjr A ^^ylLll 4_lo1*J| CjLJaLxlj'^l ( j-a IjjLC CjJl^Iu _L9 
3^L>J'l <G_3j-aj ^r. ^V-Till <Lfu3Jb ljub <jS^3 ^ I ' <l < m n't <« ^j-A^ » 

.((^^L»J1 1 1 » j « 4_i-altJ I Sj^iiJU 

cr^! J^^^"^^ O-* 1 J^^ 1 iS^3i ^ JUJw>- ^^>^J J^^^U.1 t>*^ 

_ 4_jjLi_o cLojJloJI 4-i^ Jo i 1 1 cLoj Cjr j& 4^?t_uJjl j i^jJuLll ^}jj_a-lll <Lj^ail cLvljVl 

J.,^ liij ^l^JI (jl (Jj t<(3jLjJL_>Jl <i-jjIVlTU 4 _1_ q. < fi_> La _ (. t r I ^ ^jjl l_LJ"w 

1— ajJtr : ... JlILoj JlB 3 j " n T 3 L*_o ^liLaj 4_ijjl j| 4j^j £Lo-1^Li 



4 j <jLaV» J1 l , 4j}Lj - 4 5 ~w>U1 « "ill ^ lj_£.Vl jlj 1 at 

(((Orthogenesis jjlxiJl 4-i]|jCLcl))jl a^^jj^dl a^Lfl-Luil»3 ((Lamarckism 
^ VI L^1jjv>Li^> c_cAl oil tfjuk juLoj ^«Jj . « Saltationism 4jjjU">I1 olJ-iiilUj 

(Jjj-Io (j-c jjlxiJI iIjI J— >.] 4_uL£Lal Juju i t j_jj_ti_«Jl <jj — aJl CjLjjLljujI 

.«EvoIutionery Synthesis *lac.\ n^> cjIj^L)) 
ijr a i^-j-aLAXI ^j- 4 lj-jf t <i..t iib< 3_i I — slJ 1 (JJ ^ cjL aL mi " ^Vlj t 3 ju ^u-a! a a 

tjr 3 ojJl J-a-«=lj _ 4_lL>JI fSc OjJib 4_jjJu>-I L-4_4 ^cul-jJI (JT l£: _ ^jij-Jl 
{ j r A ^JLoiiV! SjJia tjr 3 4_i cL CjJL>o (^yin 3 jy.a\\ 4_>-jj) ^Jl 4_i..<uU J I ^uubLaJU 

t j— ^1 (Jl 3c 4 /yj SjL^vljJI 4_4_a1jlJI 4jj IS ( t ! 4_>-j_} t rtl"j ^jj 

CaiiJoJ ju5 L^jf ^xbl^JI t ju^. JLlo Tactonic Theory 2uj£&A\ 4ujJaiI| ^ 

i ijj_pj I Ll3 IjJL>J I J L_?e_i3 ; _ ;r 3 ( M'ca- & j-*^ 1 tjSU 3 t Lj_>. ^_j_>J I ^JLc (jr a 3jjj 
qIsjVI ^in CjjJLc.1 j^jJI CjIj jL.t"U 4_j_jjjSjJI tlaj1j_>Jl ^j! edJj ^1 r ULJ^ 
(jr aljJL>JI ^-jj^lll ijr 3 j. tl I JU I jj-u V t 4-ju l-j."< 1, 1 4_t^x^Jj_u>JI jjp <^> i II (jr 3 
L-Jlj "i 4 rtUla ^ >" , <i in " <l j_^Ljv.V1 4j£. ^uLj I .o < t jj_ikJJ 

31 all. .j a 3jU^ LJl > l^ui JL-a^il Jjl^) Australonesia «4-uu-u^juyi 

4_j^ ]rt*A\ j ~r,c Cu f\\ JU9 3j-j>.LjII 4. j ^ ^Jj)_lj>JI tlj^_rt_jJI (jl jjj t ( Lj_^_o_uj Jul 
jj jtA JaJi (jL Mill \iL& (jjJS jj^LxVI c Lii^- 4_jJ| ,J_u3 La ^.jmiT) /jX. 4_ijjjS^l1| 
. ^^jLxikJI 7cjjIj_II (JjjfcLst^a (JT ic f-jjiiaJl ?.l_SJV l^n-v^La £yi (JiflJ Lo^a t4jjJaiJI 

mi m ^ jl^ Paredigm jujl^ < , ^jua >-^VI ^iVl ^^Li 

j^UsljVl ^ ^ l-L'.Ai ljLjte-i.il OiJj Jl^ JuJflj tLr xixJI tlLJ»L_JI ^j^K 

^jisLi «<jjjjl.}» o^-^l Jl - j s ) ) t>* Phyi°§ en y 4 j <i jtin in 

JjLail 7^-Jj.r^rJI J^_j/ M^jJl jLat^jVl (jUj ^LiJj ".ill c J-*-^l ^jO jJLJtlll 
Jl ^yic JjJ 4_l!l a) 3j c lOLLa (Liijj (j-uSLjtll idiL; a — ^Jl 

^ L j i m j jiiVl 4^ i« c^)L£ ^y-^ic JL?e-« ^ 4 o ^ 1, 1 oLal m. ".<VI 



^1 mi tf'iL) 3jljju>JI L>L>JI 3L-ju m, "Wl ^ J ^ I jla 4-jIju ^ aLj>£> 

i4_jj JuJLl AjIjjJIj 4_ojj1 jJI jjJaliJi £ _ ? Ibj-^j ^x-jlLsj j31 4jj1 a<n \ tiljj '^"nj 

J^j-uLa-j tL»jL3tJ till 3 ^jji a <tl cr^-J '(jil)^ ^>^-^ 1 ^ j j (iJj-JuiJLI J-usVI 
4_^^_>- " 4jLj lt JL>- cJljudjj <jl (j^-4J Lc 4j1jjJI i _ 3 Js JuJ_>Jl ^Juil i—tAJ-ll 

Jj.^uij \jJt JxJj ^JL o^i ^ V0 A*- « ^ L° 

(j-u5L«j _ 3j>£-Js1 AjLjLJL^ 1 $ inj—xli V^S J^Vl uXc- - 4Jij^Jaj * Lj_>.^J j_u V 

M^l Jre_^a J^tj V 4_jL Mjjl D «platonic eidos ^Ljj^io^LaVI j aj_j>J1)> 

.Normal Science ^jUJI ^cJLaJIj «<jjfcj£» LkU^t Lo t 4JL^ 



D. Evolutionary j^ijjijl jJt ^jj-Lalll 4 t «» 3 4 Mr 

^i^jJLI IjlA (jLa ( * ) <( jLbi^^j^)) 4_3tx^l U LiAsj iEpistemology 

<Jj— £ 1 — « ^yJJ j — k \ "i<n ^.J, aJt J_c.j-^o iJT ja — <_ula t_JaJLul ^Jal^aJI 

4 < 4±*_j^ a u-^jJLl Ijufc jjla^ «Jjo» i4JLjJ_Jl *!j^M 

«^La)) jJ^i ^<u *(On Liberty : <jj-iaJtl 4jj^>JI £yt 4_iLl£ dU-^Lstjj) 4-oLc 
LI t^irtU 4 ,,n-uJ ,1L ^ <„uL>» I (jl *Lj_a JlSJj La «^LajJLlj>) <>juu (j^j 

J» J>*J tlr^HIl Lc^lTu cl^'^J J "j^ *> r J!vL>- <j_a J^c-* **n ^^^JSjjlJU jj)la"ll 
^ ^AA ^Lt (jj&J . t-jLeJjVI^ jjjuJI : L^Aj 4j^u2JlJ1 CjLjLSLII j^iaj 1 o^jtj 

4_£jjlx (^-5 LbJj^-uaJ <jJ*>J 4j aUTl J^LjJU (J^»J LjI liS rttl ^t_luj^j (j,-^- SjjL^j 
< m.U (jja JllLc-i J^-d-JI Ijufc 4jc-u3 CjLjI ^yaj ..»«^Ll3V1 (j-u^LllII 

4_jjj T I CjLjj U'f tl 4jLjj>- J^"i r m a ^^fl Jli ^jJl t 4 < n n'i ^jj^jljij 4_j_*Ll1I 

j n*i l.iI jl J) L$_Lj3 £ _ ;f ll1 juj 3JUJ^ 4j^Jaj ^=>j UJSj ^jJ^Vl jJj SJL^I^J! 
t_jLitljV1 j dJ j "1 ,,miU J^aVl Ja-i^J ^1 4_LqL£iJU ^JljjJaj ^k. l^LLJLI 4_) 

u-tl >■ " iVi 4j^_taj CjJ_>-J _ 4_jj_3 CjLs^LJ*. jjja 1 La _ 4_jj^ laj T I 

L:J 1\ ^3 4_uj!j 1 jJ I 4jjJajJ1 (jr S_ijJ Lfc-u».-v. L^jLt^ujL <r>^"t*il 4.< n^LL^ j iUH 

L^it J Jl_>- ^yS CLiLjjJLoJJI ojufc J£ tjru tr\\\ 4 t=.j"*i C-oL^j *^jLjo M-» L^_=wL>o 
( j_a ...((j-Lus^LJ *Lo_Jl» 1.1 j <o L^jLSjl (jja (jr-^\ 0£SL?^ ItlIT L^L 

CjLjj, la-t Tl ^>jl ■u'ttLA - w ^ j ^ ^wTl ^jj Ir>"U t. "i.J 1 Z)-^ 3j>-lTl^ c-uIj-tk 

5_a Ujjj m>,TI (>jLuJI ^ JL>JI U-^ 4-ajl juJj l> u-lI 4 n 1" ->JH 



^jJ Ll ") 1 1 <Zl\ \ ^ "t m\ j Js I — <^> a ^ya jrLL*U J iIjLjJLI jjVI jjlj i 

Cj I JLjc-jliuj \ j-iLua-a j-fiiSLl (Jj-J-3 ii-UlJLft i (jJj. Ju-*J I jj^JiJl Cj 1_lJLlaj j 1 
4_3jLuaJLl j^JU ^Vi nil t—cxjuLiJU £ j_ u -tl^ Lufc ^j- 4 3 * Li j^f-C ^ I 

Ci.ni-tJ 4_jJaj_jJLl cjIj-jJlIlJI jji LoLcj 1 > i^l^ ^ i < .n 1 4_!>l /_yo ^_cjJI 
Lj^_Ju 1 (j 1 (j^j < ii 

* 1 i a JfT ( _ jr l^- 4j<il,t.ll 4_jj^i]i 4iim jU'il 
: £ _^Jj La ^-jlul<-uJ (j! 1 t ($k$j (j-t-LdU Levftj 
i 1— i-Tw ^Ja^-J I ^_Jj Lj < jr B II I <^> ^£j-=>~ \$ i^J—l^ CJ I jj-j LL^. JL>- _ \ 

jj j 1 j_IlJ I 4_JL»- (jr 3 4 V (j£j-J»-] 2_>s 4__2_>L_<jj 4 In \ J ^.jj JL_a _ Y 

* 4_L^Ls cjIjJLU 

i4_j_>J I j j r ^jj^_iJI ^ lr _ a Juju La-L£ j ■ ^" ^ > (jj^Li-u CjIjJI^ J>^>-j_9 * d ^ ^ \i " 1 1 
. « L*Jl ^JjlII » oljJLLl 1 ^"m <i i.iO is.t (iLlII Jk-lC (j^a^ 
j j t "it I <-. >1 * « «tV 4^0*: ^La j— <-^i ^jjljJI 4-jjj U" 1 1 4_fl^jJJ r- j^^i _i 
(JLae^a (jr 3 j-ulTJI^ '.(j^ 4^jJL*J1 CjIj^jJI ^jjjaj (j_o 4_ijv ^Jj_uJl CjLj^ In ( Tl 

c-jLjt-jLiI (j-£i ^-^-rt- ^"j t 4 rtll.>JLl <— ) Lj j In ( J \ \ ' " °^ Q ^ ' ^* "j Lj^v ^J^_j_J I 
CjLjj), In III Jj^-a (Jjdl i 4_jj>. ^-Tjj-l! I Ll <>><tTI c_ )1 tj" r >t| L>-L>o Vlb \ 

jMUlU 4_Lo 3jljJl->JI ^j-aLULj ~ \ ] 4_l^^_c j JjL^j LiAJ-a ^l_o 



TpdfiJI p Vol j 

va«*k11 UUmJI ^ *U» XI umu nil 

Jj^t-^-i J) t.^Lt-u 4 j o lr 4_jjJia_> - 4j>.1 Juju _ tj-Uilil { J^jjuij 

AJ! 3 j^UI iJI 1 J ^ j->LUl o- 4 ^ >M 1 1 <j r } 

ij\ 1^ jlr <jli> OjJl>JI ^qJ_»J1 ^ya 3 j mi j^jjl LLtlaJLM ^ U> ♦ o t 2L5e_>-Lj 4jjJiiiJ 
L_*£j t4_^jL>-j ^p-IaII n -kJ I (Jj^lj ^j-Lltx* C-c^alj 4__>ojl n._<a ^^^-^ l-JJl "u 
( J^_j_nJLi ^ t j j UTI t— jI V "i iVl «<ju/VIj _ (>JJjl-S» ^jjJiaj daj>o : Lblj 

J^j LaLc A • Juu ^1) \ At * ^Ll ^ VI *L*i*Jl ^fcita ^jJ 

St, 

Cj1jL3.I1 r-j^-j^ ^dj-^ -1 U^-^jL*^ rt^-j_aj-Lj>J I ,J1 j L° (-iJJj^J j(LAj)jj^1*> 

3 jl^j V 4_jL) t>uatILj^o * )^ ^ Y ^Lc «Wagener 1 $ \\c I <jf jlU 

ijjljl t<"rrt in " 1 — CJJlC L_£J^ C.\ UJ— ^ ' i<Vl JL_ *_J VI 4_)j, k ?tl 

' -'Ik ^JjJlLij 1 4_jj l^i i I 1 jljJj (MjIiJI a ^ • " ^ j^aI^JoJI ^j^* * idiLj M,?t_ mil 
1 g ilr I <j! jlLo (j>-^ ^L^j ^ ^Ijj^U ^^jl_«JI cJlc L_LbJli I 4_j^ 

. ^ nir, ^_i_uLlII tj^-SJI CjLlJLjjljjI j^yS " 0d Jj ' " 

ci^V Lr ^\ 3jujl^>JI ^ISL^Vl ^ JjJ2 jjl^c dJLlA dUii ^ (jn^^tl 

^jixfcj ^ji^- ^L-ft^wVl 4_JJ r 1 - <— ^ c<^jJI JjJ^ j ml Jj! 

^jllLoj t4 4 . ^t" r. , ,.l 3jLc j j ^" j^yjJ I 4JjVl CjLjj In it! 

qlc £-4 ^IjjSLl (j^l ,t_ -vJ 1 ^_>3j) "(J I ^y-wjlj J^lj^S L_3>L_J_Jw| OJLJj 

JJuG ^1 (^JiJj ^Jl!I CjUjLSJI ^Lu il i i iil 4_3lj_L^ ^miii ^ j^L^Vl 
j^IouJi 3^3 (jLll^l ^Jl Jj^I Jjj—oJLj ^jI LiM "r ^Vl i \ $ r l^jl 

jj U*i T I Cj^JU>- t ,j?l"< ^1 " ]"<..<■< 1 1 ^yJI ^yjliJl jjj^flJLij t^yasJjjLill 

. jJ^_j_>J' I Jjt^-uJI ^ oIjjpc-AJI 3jA^ L^?j ^ t saltations cjIj^ 



II* 



. L4JLC tl»JjL>Jl (Jjj-u ^ylll 
jj_lLsJ| ^1 j_» I <_>-aJU ^L_>o JjU" dlli (_]!<_ aj < 4 a h V a j-laj '"'^ j ijr* 

4_oll_kil cjLL^V! cj *i < (^f pluralism 4j_sj » " II jj*> £jl>M '"^b 

J^I^L jf t j-j! il t ^Ij^Jl jLjJjVI J-Pj jJl jJ&LUtS 4 mm J^al^ ^Jl 

j! chromosomal Reorganization CjUj-^j^jjiLlI ^jU<" <Uj>. jjry; j , „ 
jls ^jjM Isolation Mechanisms JJhJI oLJT ^ <_i}Li^VL£ 4_uljj J-«l>c- 

u (r-t tfj ^ Kfl gjd J_>-Vlj t 4_U I JjJ I ^1 4_4j^iJ| C_>Lj_^uVI 4_o/ljJ ^jLc 1 & \ 4 

" & ' 

i, t\ i ii (J I J_luJI ^jX- 4_iL>.yi t a 1 "i ^gj ^3 (j^J ^ ( 4_jj ^ La "i 1 1 j SJlxa-oJI l_jLjlj-uV1 

Lr i^ v \Sexual Dimorphism ^jl mlUJI ^ ? <-<t\\ (jru ^1 i "<tl cjjjl^ 

(j. "ilj ^LjSJ iw^j ii *l>-» 4_ij^_ftJI jjL*iJI L^JLil S a jjjj sex 4_*K ^>-jJill ^yuiiL^J ( * ) 

.genus i*KJ ^ajun'itt (j^IaJI ^j^ntl 




31) 4_^L)LJl /\ <juuu^j}\ 4iUL) cis jJ^i (^lil 2U^1I wltJl JU^I ^ I 

^ ^1«JI (jt (^ylll 4 . .j— <>JL<J I J£l miIL 4_^La « Dubois-Reymond Ju>*jj 
cJL-w jus (J^LiiJLl dIla jAtj ^jLi L_flljJLcVI ^jJ! ij U 4 ( tin') jlj>-j 1 1 j_a 4jIi£ 

£--U5-j>J jLaej) J-*^ ^d«Ji W^^^*" '>^-> .>>■ ^ (j? - ^! U^J 

$Jb ^jiii t ^ < j r n cdLtA j i LlKI .mi a Jjs*. ^Ir ^1 til CjIjJl^ 4_jjjJ_^Jl i t ii 111 Jjl 

4\<M\ J^J a_^3^U1 mjL^JI ^1^1 cjLS^ ^UijV ^Ul ^jJI ^ , ^ 

4_tJL_JI 3) 3 ^Vl J fl r > 4_>j_t i,o ^ ch*^ t±JLUI ^JLl j Mill j 

jj j 1 j 1 1 J)J-flJ Lr-^^ ^LfM-^e-j j^Lojdl 4 "1 o ^1 ^ j m t ! 1 jl_^>JI 

4jjjLx-aJLj3 n\\ (j^- 4 j *~t i,m a j jK <\ "< T I 4 j 1 <a.r ^uL^o ^Jjt-^tJ Lq_4 4 1 JJLX. 
I jlA Ji^ J t j jti nil ^ 4_)jt 1^ 1 ^ '<< Tj t4_j ji 4_t^>Uwi Cr mm! ciJLafc 

j^s 4_l^ Uj (cjIjj^II jW^) genome ^jm.^JI J^l 4_J| ^ JLSj ^j! ^jSUj 



^jJI JjjaS ^4^- 5jjLHl Sj j -vj-Il rhodopsins t^u^jjjji^Jl oLljj^v 

J-£r^3 '(J^ ^-jjj ' - i^d-^W ^ fflt'U tiilj 4_^>Lit_3^ _ ^jJw I 4ft f id rtj" < n 

^cJjtJI JjLLu ^jL^- (J^l <i \ (j 1 1 "n . , . j < ^> ->J I <J-3fcJ Lq^a IjLjfc ^1 Loj 

. CLU JL>JI <?1_L*jCJ 

(^jlJI _ mi >T1 1 <aL^lT Ij — tiuj — UJ1 J. ni 1 (i ^ iJlj-<-u j Lib LijjJj 
_ Vannevar Bush ((^yi^j >i_uLfl» J^a jl^ ^JL-j ^.4-l.^UI ^»U: Yo • • J I 

.« L4J JljJLX ^ 4_^_L>. ^LtJ! 4j^ ^ ^yl^. ^ 
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- f*_^J-^ 43-^.3-^ jJtlll (jr^- - Lt^jJj J ill 

oIjl^JJ 4j,i rl .^i oLj3_". u»,1,I u^M_LJ^1 
4_^ulj^ Jl -y <v J^J ^<ui * Biota 

4_iJL>Jl ^a_Li Ijjiua 4j ^oL>J I 4 <a mi! 4J 1 ^ ■ ^ 



Lp^J^uJI 



^JjJLJI ^SLoJLi ^jjo 4jI (Jj , Ij^>. ^-Laj , ..^^j^-VI L^Lp^lj L^L«-ljjLj jL*_lJIj 

^-i-uLlll jj-SJI < U Mil VI ^J)_u _ ojJlv - LcvjJj-uJ 1 fj.,1 c Cu jl £>aj 

j-La Liiu C.t.L>. t*Ls J_jJI JjjjX.Vl j. '^>^ ^1 JlLoj _ Lb(j L»£ - djjJuv VI t j inf 
jniBjj^jua LJlj Lo (jIjllujJljo L^_La Cjjo-cJ « ^jjjj I jUa » J^Ld/ ijr Ll ^Lc (jr iJi j->a 
4j_lLJI JLujjjJU LaLa i Cr *_|_LLJl ^Jjllll 4_L^jJUaj 4_ixU]| 4_L^jjdl Ujfc ^1 

^ L&jLfcjjl 3jjj tlj jJaj (d^juLjj dj-SuL^j ((Hippocrates -klj 5 J» 1 g ^ q 
cj^I C7 ill «Galen ^jJLJLv» Jl <> rb (jrJ al_£. jru La) fuJ-ill ^JL»JI 

4J1 ft dUju j ^ nil Lc_£ .((Aristotles jlxuujl» ^ju ^^k- LajLajjI Sjj^ c. tlj 
4_^jjJU djuis <>cj t «History of Animals cjUIj j,.>J1 £jjL3» :4j1 "< < ^ 4liu^o 

. ijjLiJLl LjwjJj-ijJIj cJ^ilualllj 4 nil I ^ jli2. CiL^u 

j^a Lc.j3 4ja£ j-a ^C^J t ^^yl^l _ CjLlLII ^J-slj I <i ^ULpjl j^a ttLua^Ul j,*«nf j 

.(3 j iUU ^^a-jl >s\ AJ| cj! j c-il uig.VI Lr Li 1 j ( ^tU jL£ _ u t j j Ml x_r>LiJI 
jj-a-il 4jI jj « Cesalpion j'm jtlj j <<i» j-a cjLjJI ^ji^. ^La jl t 3 n j n -*JI 

* Li-la I I^jL£ < n r jjflLHI (jj-oJl 4jL^j (j^) ((^jujj njl)) ^LJV 1^1 f 

oLuJI ^J^- J j I?" 1 pi oj9oJl jjj^j («John Ray ^ j »1 m" < ( <L 

^-Jji ujlTlH (jj-^JJ * • • « Lj_>- jJj_jj>J I » (_><=>jVI CjI rtjU ^lc ^oAjlj iCjL^ijsJl 

1 ^ jl^ ^,111 4_ljLlj^V! o^j!jl1\ <Zjj\S Jl^Jj .jl j) j "k JIj CjLjJJI ^IjjI ^ jj in "II jLfl 
<— 03wLll Sljj OjI^ (tf^jujj fU)) ju-^M^ {jA oLjLuJI JAjoL>. ^jLaj^ jlj-3^/1 jjd<">Cl Mill 
Ji^inll jiajl) < rtj*M^t"H ^L. ^ylr: j_j£jIJI ^yJI jrjj-ujl jJI j t^tjjUll ^jjLlll 

^ r ^ LxjvjJj jJI ^ j-f^Vl l_^L>J1 J<m.j jL^ i^jJI jjJiJI i(^-jLJI 

, d j . U 1 1 2LujJuJJ jl_CJ^ *;Lua£.VI lJuLI^JJ ^_Jj-tIilII ^olr i_ uL>- ^1 - (( ^j-u Ojj-J )) 



3l j -»JI V V 1 *~l <g,t, I 4 U mm! ^ k t a CxjL£ 3 j "nil dJLLj JjVLi* (jr^J 

3jJx_ii I (JJLLj i*r> j !j) la.-a-„/a Oj^- 1 ^ "' ^ 3 t4j ai^j L^_i L_i «, u Ti 
(JLjt-x I jL>u| 1 j'^l Cj_*j „V a i^j^LdJI ^ n *.tLt Lj_>> jJj) \ A\ Lj 

^JutrwLoj i— il.iSi" j) » \ <^> r VI (-djLiojj (l>-^ cr^) L7 11 i J ^ ^ jrU^' 

(Goethe ju L7 ^) 4_ J ^jj_*iJI L^jJjiajjllj (Bichat & Mgendie 

Cul_£ CjljU>JjV1 <?Jufcj . . . (4 j_*jLjj ^-1 1 r flj-b) 5 — j * j j In! I 4 n <<i\n\\j 

3 1 to *> a _ t j£LI a .((ij^^Lfl cj l_a I I » La^Lj LI — »_u V 1 j. .-^ 

<ic_Loi1j SjucUs frLuuj^ 4^L>JI Cxlio _ d fjlc ^ JjJuJIj ^LtlH 

1 uajl jj-i t t n j *> i ^ "i T 1 pAc J^yi >- <j — a da — a_3 <i j I 3 J — cLJUl <? Jufc 

* ^^^^ >^ 

^ A * * ^Lc t"i JL^r" i nl JL9 _ 3La->JI j*3-L*J 7t l U i.n <a ^ _ (( LjjvjJ » i jjl 

ij£Jj acBurdach «Treviranus t>*uij j «L±ljLaV» cjLUj^a ^ 

t <((4JL^Vl ^J^.) von Baer JL^' 5J!ujl^ ^A*\*\j ^AYA 

Ljcj^JIj /ji-J^ (^jJl (Jj-o1)> 4_i1 "i < (fOJJ^ J <i ' 1 ' 1 ^ ^ 0< ^ ^Lc 



,4Jij j^jJI Jal h>hVI 4jjj.« U (jjul^ill Jyi C.^- ill J^Vl ^L^iXI 

Cj I j^v^JL I ijr^i 4£jZ<-lmX\ g-L-JuVI t _ ;j Juu4j <(CjI^MjJI)> c<Tt- ill t^jjlAII ^^Ul^ 

. 4_i j Lai I J-A eiilj ^1 _Lp^j| Jjj i nil 'J ^IjtMt j 
«Cuvier Jl o r I ^ 4j1j1 j^'M ^kr I ^lAII ^L^JiJtl Jj >i ^ JuaJj 
jjy-^ltJI 4_lSL*i Jl_2^Lj ^jJI) ^jjl — ai.1 J K Mill ^cJLl ^u^j^-Jj U"i 4._u ^1 x — 4a 

4_ljvj-!j_u diVLat-^a (jr B (jnj iU"l I 4Jl4iJ_> (jjl—SJLl ^L^JlLI ^L>o ^ i i^>1 JljJU^j 

... I^j>. ^Jjbj (jjLiill (j nn III ^o-l^-j tjjjLSi,! *LL>.^I 

pl^ CxjJ "I L^_3 1 t '^b I Aj.jjU"j ^a_*_nJl CjVI Tciw I ^jL^ ,.t n Tj 

: La_A (jr Jv^J^j_JI rtT i\\ Cj^Ltjq <j-Ujl jjjlaj (jr JI CjjI iSjjJo^s oUlui_>j 

.4i^S/l ^ftkj 4_JL>Jl ^k. 

LoJbljLj>.l : 4_j_>-^J j-j_jJ I ^jfcljIaJl CL<_^_JI ( _ ;r B I" (^G_<_uj Jl^q 

("(T L&j^jljlj ^i-^j < £jjJ^\^ iS^iLJLl Sluj^UI c_iLj_l^j^I jjjpjj miU L |_Lj>tj 

lJujaJI (J JU>J| j X-T<-oil (^jLx^JI ^J^^n j1 1 UjIj 1 » tfl J J « ill C-ll > i nVl J^c 

3jj^_l<3 ^-jJaJLj tlAJt-tlajl Jl£ ^j_jJIj . i^itl *_ij-^^l L«_^J 1 Jij^>- 1 ^ 

3j-j-c-U CjLi-^aJI CjjI^j 4_jjjJU CU-tjy ] \a l£JUjl^^ '(^^-^ iJS- ^) 1— o-^-djliajij 
jjlj-j-^lj CjLuJI Ij^l^d ^1 L_j_>-^J j-j_jJ I ^IjlI ^_»Ji_SJ( ^ j < nrt*ill jr^i ts->\ 



jlaj^ tcr jj>^' lSj" '"^ lt^- biochemical j ^ j ^ j ^ <i r ^ 1 * u' 4 

^a-i-ALjJL 1 n iU CjLuLSJI < n j 1 i^l 4_i ^ A I r- j-uo a juljjj i^jjJI <t-ulji_> CjLuISLJI 
* 4_jJlj^>JI Ll_>- jJ j_j_jJ I ^ 4_lL>J I Ll>.jJj_u <JLpe_a J^aj. ^eJU JUljJ 

jl>.jj cdJj^j i Taxonomy t rtiim';!! (Morphology L^^J^j^ll) J< mi II 

CjLuISJ! ZL^J^u 4_^(jJ ^UmLa Jljp La 4^L>Jl_£ t^jJuJ^J! Lla.jJ$j_J! 

/ ^Genetics CjI m?J1 ^oi^-j ^jl-^ll 

^jl tj^LjCJ Lo t JSJ (JjflLJo w ^ j *" ^" JS-lA (J_*JtJ 3JLJJLC CjVjLje_« tlx] JU J-5Jj 

di jl Jl£ <L>.^**i all Cj LcuJ-uall I (jl (Jj a„ < t iuTtt.1 jt ^JjlJI IjlA 1 g r<i 

.(f^w^l) Brownian Movement <uic <u-uul (jJJol ^pJI ^» \\ ~4&j>. < rtJi"<^ Liui ^ (*) 

^t-ncs ^iiLu^Jl tl^i-a a a's-T'Ulj L^J 4 . j ,mU JjoIjjJI ^^Ic V heredity Lo.ua II JLaVil 5jjbLli 

.Genetics (UaJI ^1 Lj_La jjui I 



4_La V j^al t < n jJ I ^jl (JjbL^jo ^1 cdJ j jjLstlu <Jj <4jjjjU"II Lev jJ^j_J I 

((JjJlL^ . 4_j_lj js^-vJ C/-<.u-l1 Igj? J^j>Jl 4Tlj&j 4_j_d_uD a Lcjlc oLuLSJI 4_uLevJ 

^jjLLj Jt " Mill <<4-} V ( hui^i ~ t )\ ^aLi (j! uGillispie 0t > m j lj -w» ^LcjI ^jL^ 
.3rtl"A-U tijVUJLl 4J& ^3 fj^J Vile 

Lfr^l&tJ? rtltVftl »W 

^lill (JjJLjtHl 4-u^L>. 3jjj Ll>.jJj_uJI ^Sc jj-uJLjt-A ^taj ^oo ^Lc 

4_uj 4 tj jk j_ulj jJSLlA jjjia-fll <J J1 (JjjLiO^JI 4-|JtJ (4_jLjL(f(JI 4_i^ jJ^_i_a] I 
ujVLae-^i ^r-Ij Lj^wjJj_l_lJ1 n. n" «MainX (j.n^'fj a a ^-IjJj-flV 

^Ll^t-VI tJijLLajj Embryology 4_^Vl^ Morphology J< .ntl 4 j.,>.h,j.\; 
oj^Lj L_* I j j "i < Ur lJl oLcj) irt^ll ^jJI 4_aL>^yL (Physiology 

: (Ji>3 ^1 Lj JlcL^j 1 ^ ■ />2fcj a LoLi j I ^yfl 4_cv ^J^j^JL I CjIjI VI 

4JLal£JI pLiafiVl Histology 3^ m'tVl * Cytology 4jl^ll ^JLi 

«weiss ^1 Liajl U , .it^ jL>- twhole-organ Physiology 

Llj^ jJ^-uj i Cellular Biology Lj^^Jjjjj * Molecular Biology 4_l1j>>. 

(Developmental Biology <jj>Laj 1 j ^^Jj—uj (Genetic Biology 

jjt 1 jufcj iGroup & Environmental Biology 3 *< ntlj cjLc.Lc-j>JI L^jJj-ijj 

Lfcjjl a 4j>j ) » 1 L_i_uL<-ol 4_i_dj) (?!| ^jlxJl 4_(-u_<-uJ_xa 43jLjtjl (^jJl ^.lj a, n"<H 



?6LpJI (O^lc <<&&JLfft>> pjLJ iSuS 



^jjlSUI ^v^it-t LI 4_L<j_A VI t a diLfi ^j.u.»a. Js^tl^v I I o mj i^Lp-VI 

^V 1 J^j fltl IjLA £-^=J ^ jJI «(j-ujl — 5» ^jV 4_jl^> — c lLUj ^yja (J-oj-Jj — olS 

i3L|_>JI ^^JLl i^ljjJ 4_L>J 4_j_^j_-iJI 4_|^j_sL£Vl c.K mi ^ ^V* ^Lc 

1 4-jjj Iru 1 1 Lj^vjJ^ajlJI i Ljv jJj) ^ * a£)\\ i 4_J_>J I LjjvjJ^oj (CjLLo-JI ^_L. <(4j^_l>J| 
Lj_j>- jJ^_j_J I i4 % j 1 II ^JLl tt m^i " Tlj 4jjjj U"( 1 1 Lj_v jJj) j >tl i 1 j -wjJj-^jjII 

^jJLl lj-*j>.tj Disease Mechanisms ^jJU CjLJI ^JL. <4jjJLiI1 ^k: i^uS^JLJI 
4 j ft j j U" 5 j.^l L4J L^Lc Bj-L^Vl 4j>LUI <qjJA\$} Pharmacology j^LSjJI 

. I jlj^I j LcjJa 

«S t nj<))j «SljLo» i<TI 4j>LiII 4Ul^Vl (jl J^-i "ill O^^JI ^)Lw 1^ j.^lj 

< ftCuf\~\\ J-tia^l J. < C>-A j-loj ^\ JjjusjJI Li j_cL_u3 (jl j^-flll «SljU)»^ 

"What" Ubl4taiMil 

5jL£.Ldj| (Jjj's'm L^-Lo (jyliJI CjI JuiLltXI Jj ->- ( m"< ; 4jVjL=tja IJLjJ <jl jjj-i jj-^ 

L5j L-k-uDjJI <jL£ La (j-flj ituLj^JJI 1 3 j.lf ( _ T I-u jji (jSwQf (_yjJI t4_j_»_sljJI 

4.<iK 3^ '^^i 0' Vd^h-*^' U^J °^ r JL=t— 4 ^1 *:L_J ^3 4 1 <i aVI JUJL_»i 

£-uslj j-a Lj-^ ^IjjjVL Lj^ fu-A Lo_jL jJLfc-ji » ^ <Li ^ » 




Lip^J^uJI 



(J\ U *r mi U <_9jJ_cl Ju-oJj . (^LUI (jJj— oil Jl o r I <j£. 4 — J^J 

(jji- ^-itj mlIU ^14] Lc c I ^l^t a <jV £j-^>JL> 4_j_jjj^>JI Lj^v^J ^_j_JLi 

I JL^J \ J V 4j| ;(4 J <i f^>J C-LL£ L^-Jl ^l.t <h) (jjLfl^ell ^ -t^7 ml L^JJ^ 

^ta-i-u 1 C-o-u ^oJUJI 1 jufc ^ rt" 1 n a >J-^j tjl l_Lu>JI Lo jJL Jl3 Lq_4 3 

i^JUJI I Jufc (jja l£' lt^ ^3 ^ ^ <Jj' <-ii-ojJl (j^ t«4 j <i<^)jJl Lls- jJ j_uJ I )) 

cjVL*_a J_£J j^^lc V (^jJI ^Ljj^I i JL>- i n^jJI ^- j 1 iil qjJ 

u \j, 1^ ^ in <iU JjIjVI fjrjj rt j i in "II (jl ^LfcJijVI j-^Ju 

^ ^Y^ ^Ix. CjJLOjC (jjH-Ii CjI^JuJI (J;Jl^».J ^ t -V^ tCjIjJLl f*^ 4_4_L-l! ^jJ n*i tl 

jjl)) - J<i Ul t ^j- ^ ^ ^ - ^ ^ * ^JLc. jjfcj _ ((W.M.Wheeler >1j>a» JL^ 

1 ^ L-dJ^-JUj jAt V 111I Jj^3e_^s 4j^Jaj ^L) j _ jr J>.jJ ^_Lc ( rtj '( "ill 

ci.alr Cj-ljjJ La (J^L>- ^j-« 3j£LiJl <?-LA 1 !n->. ^Jlo ^jxo J_£jj .((SjjxJll CLiLi-ual! 

«Ashlock (JJjJjIjI»j «Hull J-Awj «Bock LiJL))j «<j > > n»j «^Jujfc)) (Jiljo jjjivV 
4 <i-_i,,.a,,) ^ j a j '/ j ^ ~ T I ( In (jJs (Jjuo-aJI ^jl— ^ ,jjjJl t«Rensch » 3 

1. .ij 1_>J Li (jiiLiLa-Jtil w t^-w" _ 1 ■>.">> jJ ^ j mi tifL^ _ ^ j-U, tl j^i t ^jSLj a 

L4J jj Ju ^ylJl 4 j H ^^'^ ^1 4_>al o" ^1 J£ itlo-LJI ^LjJLfcl r_ya 

^j-fl Cj LtlajJ I ^ 1 4-jjj t-wl I L_>- jJ^_t_J I jjL^-d (J? j9 L<^JLu i«3l_Lj>Jl 4J|» 

^jjjU-tl ol j_i_Jt_lJl 4_^j_«_J (^jJI j J mi jtl j-L-ULi VI CLc^LJl 

jVlj (Jij^ill ^ j 1 11 n*i jl 4_Li,i tl cJijSoJI Cj^Jl>- ^1 j^^Jj (^^lll t-il_L 4_i^Lt_) a 
^ 4_^>Litjj i^^btJI Jl^JLl t_3>Lli^Li <..M"^j LlJo *2LitL>JLI ^I^jVI 

iJ^oljjtJI ( ,., 1" (j-ij JiwIjuJI^ Ji^LaHll jix^J tilt-L->. 4JLL1JI3 ( ^j'm^"i1I ^ <Jr 

. Jj LuJ I 4_^dL>- « 4_iJt_jj I jJLoj I » i d U"n Lo_« 



. ^JjlII jLcj ^sJfcl ^^j-A (J7 l]| CjL^ i II ^ *LaL*JI ^l£L>.^/l (j^^LjeTmjV 4jjjj-uaJI 
^3 1 J< -Jj t 4_oLc 4_*Lua_) ^JUJI (^^Js JaJi3 ' L$J 4jL^j^ « 4 (j j » JlL<u 

(^jJI ^j^lSUVl j^>JLt fj>^ :dJJjiJ Jllo ^-lojI^ , 4jl_lJj 3_U_L>> 4_j|j JjUT 

1 j q U ,U njl ^ylll <_jl_LiL£LJI c_bLii_l£l ^1 LLjJljL jiSj ^ jJI >3 njo til 

CjLjI j j ^ O v^o L^jl Cjljj^-II J-a JuJUlII 4_^1jJ J I. ^ a! ^rtj JjtiJL 

<bLi ^_La^j CjLctjj ^- (J^rej V ^j-jL^ Jjl cJi_t£j <4_j_£lj CjLjLij jl 4_j_fllj 

Eukaryotes ^jJJI cjl_xi_i-i_> Prokaryotes ^jJLH 4_uIju cjLLjL^ 

CjLjI jj {j-a \ q a 1 CjLjj> U j PrOtlStS dil jJ o^l ^<Jl_C {ja — ua-Juj) 

j tnnll i>u Jij-iJI ^ ^ a! ,","<! jljli Lo ^1 JlIaI Jl^ jJvLUI IjLA . . . (CjLjIj_l^j 
UL L->- VLlLo^ 1 412."l<-o-c ^ piLj i^jj-Il CjLjjIjli C-Oc_lx^>I (jVI a . . . CjLjLlIIIj 

, ^ <i 1 I ^g^Tn-u-U ^.Lr. t» Laj^-^J^uJ 1 j^yfl <( 4_uL^jV 4_^_l>- » 4ILl^uI 

(Why» rtaiMiMwJt^ «HOW > rtwidU&J t Uartt 

< fij<<^"(! 4_<t_JL_o ^1 LjjLtij] ( _ ;J 3 bbJ-^^ « 4_ui> U I w 4lLt-tj| Tt-J-t-u j<J 
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JfT ^ q^l^I jU m.H J; mJI Lsr ^\ 4 j n j< Tl 4T« ir,L IjljJJj 

^^_*_LLaaj rtj tAjJl Li ^jjjj i Tl ^ j J L*j) (—djOa^JI CjVL^_a 

4_s^jl>5j <>>t fLa 5Ll1_>JLi ijj^-a) J-olSUI ^jjLSLII (jH^- Ijjjljudj (t(^;j_>JI 

jlj^Lr. C. -»o <L_jJl SjLii^l r,n j ,„ Lo 4 in i< II 4_ll_^f ^ 4jL^VI 

^l^L^JI J^AJI 5 jU, i it I,,, „M 1 ^ Jl J^ 1 J' W^*^ 

C<-L-^ iCdjUijJIj 4JL>*^I : L»Aj lLJIjuT 1 j j ,TI ^^lc ^ oj\a <^tl JLa^a 

jjl Lr ic . 4— ol j -»JI j ^IjUlt 4-jljj nil i < nVI ^ i r^i 7T) u \f ^L^JIaVI ^. I 
iLuajf I j cluL£ 5 j i < i (ill 411 Mil jjL aij " r VI I nlr ^psj-aj 4_j9jJ| ^j^hj 
L#J OjL£ ^yllJ I 4_L_r j.lu-U 3 Jl_iJL*_II 3^.3 ^Lal i. i.Tr.ioJil La (jLc^-m C*jL£ 1 ^ j 
Jl_x> 4j^SU9 c-laIjl^j CJjLl^j \ $\\r> ^ u ^}\ j t dJljuI ^jJJI fJLxJI ^ 4 \ \*\\ 

. Physicalism 4_ti)j^1 

4jt jJI 4jjjU"<!Ij 4_xitJjLjJl (Jjalj-iJI lJuIiSUI (—SJu^ILujJ 4 j j,,,t mTI 4Ti < nfj 

(J? nJ1 L^JLo »1 .i idiLul£Lll 1 ^ t njLu ^^Ul SL-xjkJI j-aU^ L_^__JI *3 

Jj_>.j j> 3j LsLU :4i^ oJlA 4JJL0I <jj<aj i4_i_aLj C-JljLa (jH-II ^1 C-uJajJajl 
j^ikJI !iU»j t «S(4jSj^aVl SjUJI) JyJL^JI ^LJI ^ dJUkJI j^tkJI 

(jLLu ^1 (4JjlL»II JLLJLI) 4_JLudV| I^;U1j^> ^ ^>>^1 ^ cjI^^I^JI 4J^T 

j I u fr M jtl < fr/wtL SjLc JLajjjj 511^^1 i?Ju4> JLc .«^(3jL>- 4j_JL jf 3jL>-) e£>^' 

4il^i» : 1 ^" j rj , ,,1 l^jjlII JlSo ( Organic Diversity ^la.-JI ^LllL 
4 n irttl c^.cuTi^j t Ultimate Causations ((4_uL4lJI c_jL^.Vl ^ dcaJI 

(jjJI ^ AO^ ^Lc c_)L2_cl ^ L uaj) 1^1 -^j ij^IaUl 3j^j3 JJ-^ J—*—) VI 4 j «t,UII 
4Jt£ ^yic ^ iMI ("in U ^ylJI j V V1VI 4jjJ^j « OJJ^ 5 * 4 -J-^ 

.oLuKJI ^! o^<-3>Li^VI 

SjjIj ^Jl 4JLajj ^yLj-Jo-JI Tc-JjLJI JU-jjj i4.j-4.Un 4_lC jj,.miU 4_li^ 4 j , > (n tl 

«Ruther Ford J>j>9>ij»j wj-^j^k)) JLLal ^« j^lSlij_i-flJI (jL^ Lajutj ^<d*JI 



uiJt Jo! \ L_ajl 4 j-kL^IU JjcljJaJI *_o 4_aL*_4_uj| ^ Jutj L^Lc ft imJ 

(^\) 4_lj>J1 j jr SjUI (jrtj j j j's 1 1 jjLil! lLUju jrtljfcLtlLa ^Lj^jJJI pic ^ 

^-aljjj L^_cSL=tj ^yjJI 4_pJI oLulSJI (4^L^_uiJ! ^^J_*JI di^cj (JLa=-^ (^-A 
jJh Ijlaj 1 4 j i j M.M a\a mf ^ ^L>jyi ^1 Ll*_3Jlj ^jlaJI ^ ij >> 

JL3 ts\ U ^ Juft jjl J-l-9 JlJUj} iL;r Jt_tJ-LaJI O^jifc^UI ^j_Lc ^Ll ^1 jCUj 

^-^-j^o ^jJal (jj j^i r t « Herbert Spencer j , mm , ,t ^jl mt ^^ic I jjj 

(( ujj' J)) «G. J. Romanes tj«i<j*jj» 1 5JL^j (jL£ 4 jlr jjTr %1\ L7 1&a\ 
£->-lj 4_u1jjJI diLfl_uaJI (JlJLojl tjL J^-SJl (jj] :«u^j La 1 4 A jjj ^ AA * ^»Lc 

^jl -*-ltn <,^U (J-O— »-IL*-uJ (jT (Jjl^ j^j-i-l «LL_u ^jjjl-Jj! j_cJ <jl ^_J^_*_l_i_u^J (jSj 

«Johan Baker j< j 1 oj^* °j '"** Ijjj ^JL-£ 4JLjjJ«aj 

4,„flh,,V a 4_*_>-LLo <_SjjJi C-t-- J »o CjLjI^_j-^>JI 4_u^j ^jl » : (Jj-^J Cii ^ ^ ^TA ) 
^-jlLlILjj t^ JT J!iJlLi 1 6**' J ■*> ' "" tl>^*^ (jr^' 4 1 -< 11 111 I (—dj^ibjl *7 JLA j\ i t^\\\ 

...«J^jLl1U d)L^_>oVl j ^L_t^/1 j j o iU jl *t^\\ ^-3Ju ^jlSI t-uj-aJI 
4 j ^ "(Tl o ju* David Lack liJ^ j j 'Mj jl_>^! «^_SLj_»)) ^j—c 

< h\ Lc^JLc LaJl^I ^-i J ( 11 ( 11,) LiJU j J_«_3 a ( ^Oi ^Lc 4_^^LLLCdVI 

<(Orians (juijLjjU q\ < » \ ^^lc Ijla jj U"i I \j j_i_j>JLI \ <a_<a>l l* <u ^j-^a-itn 

. ^JTJ,^ jj jj_J I 2 



2 . ^. j Tj i 1 11 ATI >— > j LU 4_»Jj>o LoS -iLfljLLaj 4jl_}t_ja *(L$jjj Laj r l .^Vlj 

^X. I j i .>J 4_ja_iJ>JI »L l < m S1TI ^ j" i i i o (jy^>-^ ^tijlo jJI J. ^ mi t 1 (J^ j" i n a ,j-a U Ju 

4_ae_aLi «3 j — «a — lL cilia » 
^^SLa-J u fl> (4_i_itJjLlI1 j! 4_jjL$IJI) 3jL_u*_J1 c-jLj-i .iVl Laf j A Xtk 

. «3 J I J i rJI )t 4 l"l f nl /Ul <--<j >o ^jl JjLkj tJ^lj t4-Ojl ( JLljv^M 

Jtj U 2l-f->» j-^J) J n j-^l j) In Tl j. j i n CjVjLj3e_a ("« it^ * \n -»J I g, j-*-u-l J 
^ 7JLI i^Jl^I ^ »m rTi er^- Sj^-loJLjO 4 j i^ UI L/aLc ^ * Jl 

j VI c_i_»L_>J I ^_a _ (jjjjjlallJI Q j_i l v jj j j .j j I <jL£ 1 a Lu i ; _ ;r l_u^>Jl 

, -^ D S^LLi jlj t 4 M. h\ ^>Lll v^a £ VI 4_jL^UI ^ tl V 
, Mj ^Jl jLJ»-t_i ^1 La ULj-^i 'n>"^ V Recapitulation *L£i jV! Jjwl 

>1 *X ^ J'C mi t jrO_C.^QJ>JL I > l — 1 — ( - r 1 1 (jrU j <1 "1 i.^U i_LaL>Jlj 

^^oJLlil tlrSH^^j-^Ji^'^ « Structuralists jg , . j j^ jJUU _> Oj ^ , ..j ^ 

L t ,u i4_uLiJLi Cr ixttLiJI ^ (j ia ^ < ,."n ^jjiJI *« Idealistic Morphologisls 

4_uj^-J ' oLli oVl i^Jl^l Mil <jl OJL>^ tr^' * 4,_ljvjJj_l-J 1 jlr> it <_t-aJL>JI 



?5LfaJI (09JLC puD i hi% 



^ ^M-iS" 4Jljl u \c 4 ii-vJI ^ Jul) dJlj j! JLcLuj JuUj i4, L u null 4ju_uI ^ I JLx 

^1 ^L-lTuVI jl_Jo tiJJj Jij-^i tc_<-<-uLU1 ^1! <_<-l^LUI ^ ^ ill jLj_j_>.I 

;(4--lj1 flitl) 3Jl_j_j»_JI CjIj^Jj j "ill J I Jj-^djJJ ^^itJjL-ljl ^ rt "tl 4_x_*jbt 
^JU>-1 Jl_LjoMj ^-$->J-£ Ij—>^_^J ^jJ t>U->- jj I ^fci » a (j? 1 I 

C-Ojii^JLi VI Lfcj-xxjx^j J-<m5\j (jJ 4_uLjj>. 3^_Al_Lb (jl (jr^c- l>- ua - ,a < -^ J JjL 4 (jH- 1 ^ 

jj* IjJlJs ^JwVl (_*jL>JI cLLlc! ju>LJ9 *jru_iL>JI jljvI L;r Lc 4_j_jvjJj_j_JI 

< ^J*? ^JjS^Jjs ^jVl t4ili-uVI <yCl^ Ur \c <- r *J-?o O' ^ 

<_lL>JI 1 iH. : LlTl^ I j] ^^SLI^ . . . cjIjj-JLI ^l^Ijj ^1 Ljj^j 

ulJ I jkjJljJ I 4_l£1 ^jLq ^ i5Li_>JI ^JjLj 4_l»J (jjjuM j^JlJI Lc j i^j^^Jl Ijla 
(j-C uiilli st_j 1 liULj < j £ a tjj II 4_L^j pLljI d jJLc dj ]jj^> L ^jJ\ 

4_«_ulj_lj * . . 3 J_i_t_Lj 1 d) Ij-jj-j-ILI I ^j-C ^jaILj^Lj (JJ^J JLJjJLlC SQjLcJ,! 

. 4_LX_A^ I ^j- 4 4 mill J JUill ^ liT.J (JV-lL>JI 

4_xSjixjjJI 4JLo_cl CjLjl^_j_>JI jjji (j^JL>a £^!> 4_cujL<u<i^ t^jlj-j^JI (^J^L_u 4_«-uljJ 
\ya 4_JiaIlj Lcj Lg^l jl 4 j A j< j j , (i (i" La I Juuu jJjjj^ U " I T 4jfc_i_ls LojJ 
^^L>Jl <L^j|^ . . . a II CJ I j-j j_j_lJ I I ' 3* \s> c VI 4_t2fc-jJ j j - 4_<_tj|j J 



ws 



JLst^sj *Phenotype ^Ki! $ k 1 1 ,Uo T 1 1 Laj_<ii>a 4_jj^_oJI cjI^j^ j'JI _ 

3 J..i t 1 f I CjIj-ij, jTJI 1 g "<j i i4JijJ_<_jj (^j^UaJI <L,l£Li1i ^-A 1 j'^ 1 r 1 ill 

. ^ 1 ^ ^ ci^A 3 (j^ ^ j \Sj^-^3 Genotype L ^u_>JI clLsucj 

^jLi-u ^j~aj <<u L^JjJljwj i <L_l) L^-Ijv I /^^.S OA t* A\ oIj-jj^jljJI La I i3^_JliLi_a 
. j^,Ln~U 3j j r M d j^lC 4_Lj1o 4_jJLaj Cjl^tS I^JlL-u^q 

. Historical Narratives 

"rtj 1 1 nl)| "^fc>Jl ^lUt^J* AJi^Hi nil 7 

J£ J ,Vi ijr 1 ^^' <c>«->llj& S(4jjjialI1) 5 j j*_Jl j*l (3 ><iLil) ^j-^ ^jL^uuVl 
1 j j "i rtTij i^i r'VI cJiJlIij) Physiology djVl ^ <J£. 4_a-l,„ <tTI gj>5 

^jjjfcj ^juaJI JJLjlJI fd^J t^-jl 1 r\C VI Ll>- jj j_a_i_d_£i j (j_u_>J! L-i_^ jJ j_uoi_3 j 4__jjJ_>J1 
^J^Lilii I ^olc j * 4_jJjj^>J I Lj_>-jJ J-j-J i *— u I p^rn a 1 3 t a ^gr 1 aJQ La-£ t 'j^>- 
1 ii"*. I jjiiS. >a ^r-mjLLa 4_uLJ I 4gC j -aj>JJ Lai i^jj^lll Lo-jJ^-uj ^njlS^JI 

(jjLcll (JSLjJIj t < i^'llj ii3jJ 1 11 Tl JjjloIj cjLj_>J1 JLZIjI^ 4jjj) U"< 1 1 jJj_uJ I 
^1 JSLiJI pi*. 4j>>^j Physiological Transmission ^jI^j ^1 cjlij^Jl 

jrU i U 1 J 1 tjl Jj t JljwIjJI ^-(-tiVI 4ila_a tlx^ rtll mi Ti_a Mj^-L Ll^j ^Ui 

jj^o-jJ^j^JLl mi I Ls lj_u$3 iJjLflJL L^lj Ij^al (jl^ Jl>-1jJ! ^"t iajuj 

CjLcj-uDj-a 4_i_m!jJ jJ-a-JuJ (^jJt t^jjjJI ^ Lt jjl_>,J| ^juajJI ^^^jfc 



jSLjJI jak. <>a JbJL* ^ VI U JlJjJI JLjJU I JlA j! LiJi Jul ^'jJl 

jjjJa <jx. <<u 4 ~ Mil j j j La j j I j? 4—^L^ descriptive Morphology 

t 4_iLkJl UvjJ^jj pit £>|jL*i«.l Juu ...^jlPUVI o-^^ 1 
Lo^>oJI JoJ^LULj) ^y>^JI JUal ^1 #Uil >j£l 4_k^1 ^LlJjJI j I 

^ Jj t jl^ ^\ 4_JJ oLjjV! juij ^-^cmJI ^Li2^.VI 

LoJUil ^Jut ^£afj 2UjUJI Jj^Vl £j>^l (jx, J>-**e Jijljll 

U > ill! jtf ol^i) «^Ul3l IS^IS^)) 2LJjj J^t^JL) j! ^^Jl ^ 

jLl^Lu* cJ£ (((Entwicklungs- Mechanik» SljjUVIj 4 o mlj ^Lla Lia- a- " , ,. a 

c.l.u^^^UI oru LJU « ^» J, r„U ^ ^^^l ^ . ^L&l j^l 

4^.^! CjVUJU jl^I <ya ^Ij>^jlU ^L^j o'jfcP- 11 ^ 

. juL^/V L^j-a <^r^ y<U y j^Jj jlU J_i . . . l^i* t I>»j-^T ^1 

SJuJljx ^ J_iia Ju* 4j U LaLbn a I JlA f^jL" 0^ 

Jjl 4la1jJLa IjlA L^_l3 CjJl_^ Sj-a ^1 c^uiij ...ZLxLtJi (^-^LUI J^lo 

J3_a ...S^j^JI Ll^^J^I jl^Ij VI V dj'u (.George Wald 

J>U.L 3ju*HI cjLV^JI cjuwU qiuu ^jjjLi jj ( La>51 £Q ^ t ^ D ^-^1 

.jju Lw^ VI ^jru Ul^ll Q^^J^uJI J^c JbJ^JI^' 1:Uk Lr* 
Julfl L^ 1 ^ 1 5 ^ ^J 1 ^ Lu^jt JUL^ ^ ^ ,^^1 jU^VI I JJbj 

5 ! <(Jjjj» SJjL^J ^ijjill ^>c 4-^L3 j^J I ^^IjiJI J j tf" ^k ei>jJI ^j^j. 

4_* 3 £^}\ ^ ^".mVI c-^oLUJ jLlo-VI Jux.j ,4^^211 S>JJ^i 

c^LS 4^^^! ^^LJI ^1 ^^Ul ^,^,-^1 U IjL^ .a_cU^JI ^ll^j 
ulj ^ >VI oVUll Uf ^LJh^I ^Uall cj! j ^1 L^Ij 4^L^Vl 

^Ij^L. J^i c^Kia Biodiversity ^L^'VI OeM 1 Jl^u7 :iL ^ J, t 1 ^ 1 



< Jj_3 1 o j 3 ^Lj 4_i Jo (J_&L>»j x_l^>^_o ^jL_i_jJ1 1 Jl& jj-usl J-Lb JL_5J^ ^4jj^_LajJI 

4_JI I ^.Ul) Evolutionary synthesis MgjjtVit) <m oIjl^" , ( .l 

4 \ i s\ " t, I 1 j^jJj-l-JI ttiilj ^ (jr^-J t((j^aL>JI J nil ^ 

jJ Lg^s 4_a- <.r>U 4_j_djJiJ1 JufcLatJtl JL>-I Lb^-ljj (jL£ jJ ^-J-^I *:Lit_j_u-) SjLc <JjX-> 
^Ll JuLa Lev >I »p 1 (cJLc ^ 3jl JU^sJI 4JjuLo Ijh^l Jl3 _ 4j_uJI j (4_iL>J1 (ok.) 

L-al ui'^l I j->LcJ ^jJI 4ii>LlII <jl i Y • Jl (jjJal\ J<T' » >< a er^J "u^j) J 'J^ 
(jja «Tschermak cdLaj nnaj «Correns (j-ajj^wj ((^j^Lub «Jjua» 

CjV^jscIII /yi 4 1 < i<i mi ^Lau d±!j Juu I Ju CiLill ^ Ir (jt j_ui ...CjLlIII *L*i£. 

mJjUI 4^1 ju cjLuKJI 2uJj.> Jl t^^'il ^L^ tiUji ^ jU-^l jjfc Laj «Mycology 
fLc jlju ijlj-L^JI »1 o \c ^ j j "f< J>^o fu (L; j "«<jtl I (j^j) Prokaryotes 
^ I crH^t ^L^ ^jJI) d__JiJI ^ ^ ^Jl 

L7 Lc 1 j aMUIj 4 n irtTI tfju* ^,1 J V ~i i ,il Jul^j Ijl£L&j t « Zoologists j, -k. 

4^LfcJ (j^^Jj J .ill ^ ^ Cm ) ^t) fLc ^ 4_il j-^jl idJJjJ 

jJ j_j_jJ I ^_»LLaJ1 CjI j CjI lJjjJI (jiLtjl l-3Jl^j 3ji_jJlj>. *—a Jjl_3jLl> 

^Lul SJjLa^a (j^. 03-^ ^ **- Taxonomy « ^jn^rJI ^ltj Biology 

HcjLj V (j'^rP" (*4JI 



c^V£ >MV j»Lc AJBS 4-^j_lJI fj-LU ^^^Vl \ ^ «U 

^ Jl j} U*i r .1 CjLjLuU SjU^aJl ( _^ajLu^>Jl jl_> ^1 inx j ^JjJ 

^jx. Ij-LOj^tJa t jl>J1 j oL>o Lj^jJ^_j_JI ^ cjL±iI1 ^Loj jl jl j » ",'J1 bljj 

IIiSLaj ...(JilL) 4_LaL*j j_a (jl^j ->JI ^slc JLaej 1 4 ? u i 4JLjJ'M-^L 1 _ul L;r ic. JLbLi_>JI 
^ ■ ,■ q JL<-j"imiI > <\VV flc dLxA$2l\ 4_l*jjI£SU 4__cJj»J1 ^1 . J<jfr jljLtj Juc 

dj^LtVl & \ LtTo-t 1 1 4_l>.jJ^jjj jj^"tlj <G_j_Jl : [ \c ^uu^ 4lse_xj jl ^j_>J1 ^Li 

.Population Biology 

(jLJa (JL^. (^1 (jlcj i 1 <* jl_Lc 4_JI jL Mill it* i,ii_U cjLlUI 1 j j j i T J 7> " m a 

4j I j I ^_ca3 L^la 4_ol_£. 4a^^Ij-u ^Luj_SI ^Jl Ijj^juajlj p ' ^tl I Jul> I f>6 
j£^js (JlL>-l 4jI (Jj t^jLv ^Li * i Jl?cj ^qJ CjLjJJI fit. (j^-Ij .^jLiIujlII Ll>-jJ < n^j 

Herbaria cAj ..VUI cJjo Lc_£ ^SjL^J! ^LLlII Lj ^^u» JLt^a ^ SjLl.^II 
j_a ^ 4 l^LL*u-i cjLjJI ^olc j»LufcSl cJljLaj tLL>.jJ^jjJl ^1 1 T |»Jl2uJI j-d jljjJLI 

4_LvLljl ^H^l 7r-j-i^r> 1^ (Jj <LjjI£La ^JjlJI I job JjJLljjI Jl3 a tCjL«_aL>JI a jK.1I 
^^Ul_iiu (jl 4j JjjtTi-t-uLil CjI i V "ill j) t ii i u j^aj oJuJU>J1 JuJLZlJI j-C J-j-t a ^jlaj 

jl jji ^I^JI j^Jj t L-l-->>jJ^ j t Tl ^j>-3 jn >-^' 3 1 j^-lj jliijul ^1 ^jjj juJl_>JI 

LjxjJjj i drtTlj cJiaijualLlI^ xj^ mi "ill ( JiLa 4_)J jl til II ^1 <L<uL3 C.JI jLa <L>.L>Jl 

t (4^ufcj jj'^^ 4 1 1 n _i Jl^IjJI r,-T>"U jj^J CjVL>JI jja (jr^) (j-lA j.H 
. LjuijJ ^ utM 4jI Jij^JL ^nir^-^eJ (^i ^UJ^ Q^Uol j^oa Jl^.^1 ("nidi U^flj 

^1 tLj^_iiJI ^-4^ (Jjt/^l jyC 4-lo-AI J2j V Laj>- aJj_ijJI (3j>^JI jl 



Lj_r»oa . £jj ... cjI.j * <i -»JI j cjLjjjJIj Text Books <j>iU <■ ^ jfrLaJU jLLjj 

(jr i*J (j^l jJj) j < H CjI ir\ tr\~r~i\\ £yu 4_i_jJ 1 OJ^>*J ^j^> *-l Jj_rvj 4J3jJJ 

^ 4laj TfciU oLb^LL>.VI jr^JLJ \ 4) n <jL$ lillj ^J3Q i4_aJj_Ul CjIjjm-1,1 ^L^IjjLi 

Sjl i>> "it,l ^xi>mi ^j-u ^Ij-i-saJl 4-jL_i_tiaJ 3jjj .us <JJij 4_4jLo.M J j , ^ A 1 1 

Lo ^Ijj ^jJ,! J-aUJI y}\ ^Lj^JUa (Genetics coliijjll ^L. L^JL-oj 

jjjj^'i r 11 ^yllJI <Lj_j_^JI ijr^ ^-i-wL>Jl jjjJLj ^-J-aj j} '(jr 3 *-^ lP^-^ -^aJtj 

4_uj)^*J1 Ll^jJ^_lJ1 Growth of Biological Thought ^^jJ^-lJ! j^AJI 

.»_tbSlil tiU j ^ Developmental Genetics jjfcj (£fcpJI ^^^^-"tl 

jaSUI cr^U-^ t5 jlj ^Jt 4_^ljjJl *_^!>^ (>» <ULo<" .4,1 tj-iul La ^1 UgJM^ 

Ci<ijl-^I I jL^l^ L^jL>a J-^LjlIII c-j-tcj L;7 Il]I 4 n j^jJI JjjudLAIH ^j-A jJjL^JI 
\ ftTI i4_*jjIjJlII dj_^J *_jLjSUI 1 jla c_<_jL>. ^j^j i^t 

tjr fl 4 j r CjI^I f'ul^Vl ^iii <^!t ("ilal 1 *i Jl^ ^-l^LjJI j 

(JL^J, 4 ! Li Liia-jl i^y **' rVl . . . 4**(j aJtU ^^Loj) Jyi 

JU- ^i^j ... r.n;Tl ^dcj Neuro-Biology jL^>JI Lo-^^_u 
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dLaj^l L y^j-L, ,.j Lo ^ukl j_a Diversity 

J^LHj ^^Jl lIUj ju.v ti- "tbj <»l j-^Vl ^JLc ^3 

. . . 4 j j 'i CjL-Cjj <t >■ a jjf-A cdJj I— ^ $\ 
Lu 1j Lllj_^. <j^a 4 t i i Ull UjJia-j I o " j >■ *^ 

^j-/3 lj_JL-«_>.J ijj^_>Jlj CjljLill t j J * 1^jL_>. 

4_iJ tJI al j 1,1 f.\ j -v-f lilni " ,<l ciiJj c. ( Ji rl 

^j-aJfc—aJl L(J 4_JLJL_>. L_*S rCJ L_>- V I ^j-ll l-JJ 

. >^Lv vi LjLHjj oLsisu ^^ai ^ u >bdj 

. 4jMU1 (jj>^ ' ^IjCual -^>tl 



^Taxonomy < hyu^lW ^oJLi jjt Sj-aUaJI oIxj^ SLuuI^jlj ^L>J1 (jA^ 5 ^ J^-^'i 

|jL& ^ ii C-LU Cj-CJ*-) JLSj .CjLc^_4_?C_4 l^_L_LJ^JJ £ Lev VI ^I^J I L_£U-OJ (j Q < ^"ijj 

^Lc ^I^jv JuLo «Theophrastus ^ < J^j-uj ^ ujilla jt-w oj1» ^ju (JT l£. ^l*-ll 

4 < s\ $ j 1 1 C i _ t 1j>- Cjj, «Q-< i,i 1 <LhjJo 4 ( itKjt 4_>. la La <jLc^_i_u 4_i5a3 j 'j*«t3 ^ * 

JL^cl JMi* t>a , 4 o j In r jLfcjjl 3jjj3 <x3 , ^ m. ^jJl * Renaissance 
fLc ^ VI 1 $ U <j^6'j ^ 4_ul!i 3Lf..i<"t L$JLl3 ^ VVA _ W * V) «Linnaeus 
_ ^ - q\£ ^jJI «^lj_jVI Jjus!)) (j£- 4_iLi^ j-*-^ L-**Lul ^ Ao^ 

(JT 3 1 <i ^ <tv IjJ-S (J^/jLgj < fljim "ill ^ix. j <j " rot ^jh ^ ^LJ^ J' u " > ** t <^-<-*-J 5j — <U 
^jiJJ (jj jwjJ^_uJI ^jgajt (j-uL^ib/l j^?tiw (jJLIjL) LjLjuoI^ t 4jjj U*r 1 1 4jj tV< T 1 (jJJ^J 
jj) U"i 1 1 4 j < >t q j ^^_Ji JUJLj>iJ (JI—tc— a CjLjjJoj t jjs 4_u»-jt^> Laj 

.SLajLaJI CjIjJLU I ( j y ^ Jij_u_u La J^t-i (jr^ £-">tj-II 4-<s^iLc-> 
jJL9 IjL^Jj t( n <^>jil -ij-^^ 0-^ J-"*-^ ^Lljv VI ^J-LiJI 4_<_uljJ (jl ^jr^ 

4jj jU-"t, tl t_*j1j^*JI « Taxonomy » a j *^>"i ;ij (jt «uj mim < »» £>^9i 

^JLLLi-a-ji jjUj 1 o / j > Classifying CjLcj o >■ a ^ cjLLjLSUI <. 4 _lU, tl 
£j ."a— >j 1 ^ rjJuj cjLuLSJI ^sLLuaV 4 _j_».UJI 4_w,1jjJI» «Systematic» 
a A j ^ _ «Systematics » ^iU^a_« Jl m" <m! ^L_jj t «l oQ^LjJI 

t^jJJl ^j^ajLua-i. (JSJ 4_jjLaJLI 4_(_u1jJl1I I ' o ' a ^ j ~w^J j_>_J 1 ij-Li - Ijufc ^xjuIjJI 
4_3Ll1d] i jJoo] 1 ^tjjLiJI ^ J ^ j ' ■ ^" CjLc j^Jca ^j^s 4_4^J3 Loj Lo j aJ^ 

^j)^ till I Ju^Jj . . . CjLcj_qj*-a L^o-UjJ^ CliLtjLSJI lJij^jlj t j J a tfj^j (3^" cr^I 

^ilcj 4_cvjjj)" AjIjjJIj t4_uLLI p.Lp.Vlj tAj^pJl Ll3IjjL>J| 1^(4 LtjvjJ^_uJ| 
4.o^ ^ (jl ^juajj ^w^-ijjj^j^JI Ljj^jJ^jjJI jrma Jj t( _^>jVI CjI rt il^ 



LA ^^1,0*^ I h. i Klilt 

f.LxJl/ VI JjoLjljJI ^1 I PiL-ljo j _ 4_j_a j..jJ1 LljLljv _ jjfcj I * j; 4-^^ "< .Ju.1 1 

l*t olj^f cJL^I frlj-<jj L±>ji j_c Lsl L,<oj is> ^- * I ^ Ac l_3j^ji1Ij 4JjLj_i11 



LlA (j-^j) ClaSS 4_AjLLs 1 3 JjlUj 4^".^ a CjLLlo L^JLlj <-IajjJ Lr^' Cil JuvjJI 

.(classification < hut^W 4_*i£ 

,3jj-mi?U Jl ^ _y3 LAj-i f j CjLjjjjJlj i-J-CJl (jt j3 4Jlui_«a cLj-jujvjJL 1 C_L_JJJ,I^ 

. C_jlLL_] I JLuC, LgJ_l t,7< 1 ill 4__j__ii £-4 j \u t (i t 4_(_ujLtLo ^ L___ I ^-kt cjLajIaII 
4 _> J II ^j-" 3 _>3^ '^uij Ja 1 iii <^ ^ j ' ■ 1 1 ^ f JL3 Jl L-uLa^J 

__Jj L-_l j t^JjJ! Ijuk 5 t j tU Jj_>. tiLiJtj l__}L>JI /j-c jJlJLII 1 ju_ ->>^j 

(JL^jfc] c-j-J^— iJi ijfA OJ^i CjVI at— a <J_> a u i^L~t\\ (Jlil jl f 4 j , <i dsl 

^l_LcL__ JLx j i( ^ A i * ) Whewell Jjj>-> juu ^ <?U ^i*Jt 4,i m>L- 

J-4_*Jl ! JL4J 4_y_jl___ _M JLcIj-SJI (_>-»ju (jl fl",Mil CjUjI^JI ( rtj ? ^jL_t___o {jA 

...(OjjL>J1 1 1 >m II jl <LuH I (jy-SS c_-taSUi UajJjJj^^ 4_j_c^_jJ1 1 f ^j^J 

.(clnjLU) ^v^li*- ^_<.o3 (^ iL^LscIll *LuiVl {jA ^Cjjaj^Ji J^ ^_<-k>^J -\ 

,Ui\ lii^tl ^jjC JJLC ^>_^! 

<"(fi?<^ (P-lt jlj-aVl ^ <^>Ll^1 ^JLj .ijJa ^Ifl'inK ^ijLL> 1 inn _V 

> .-Tj JlcIj^JI tfJLA (jjjt^l JUf 4j I SLclj—o x_4 t L<jJ 1 ^j^J 4 .iLu> <a 4jv 

^^IjJ jj-a JLjlj 3j__t_>.Vl CjIj f (.ill (^ I ^ U <i ^Lb 1 j_^Jj 1 4 j ri j im "ill 



I4S 



UpgJ^jjJI 



1 #**" "lj N (JjLJtJj ;4_aj^LaJlj 4-Jj>j) U" \ \ j t^TI JuJLuJl (jj-Lscj -V 

(J!L»^ 4JLaL^ 4_j_^jJj_j_j y^jj_aJ 4_)j I U 1 1 CjLojlt oil ^ i n jUj-ll j Jut-sail Jj4> _£ 

. j^^laj VI Cj 1 n j U (fli^-J 4_j^_j_>J | LsI^jljkJ I 
uVLtjj fitSt a ^ i<\\ 4_^Lx^jVI 4 i o frVl CjI j ^kjlb L>JUj .0 
i4jIjjJIj iA m j II j t 4x.mi ^J-L.J t^jjj In "ill 4j^xj>J| »lj frjSJI : Jj_a LljxjJjj_JI 

. 4-iitJjLiJl Low jJ^^J I j dJ J-lt-oJ I J 
(jrt_j_j>. jJ j_j_lA] 3jj — mi j a ^3 *Lij&£ <L_j_^i_aI CjI Js CjIJjL_>u| _*\ 

j A*\\%. a ( j r A A • J .U.tl J J| j nj L«l JfcLlUjU ^0 LJlJuLUa^} L jJjtlLuJt I 4_5JL3C_i Ld q\ 

i ii j Lo 1 JJ>k CyZ J n q " (jt j4 (jfJ^VI l^jrOjU^ L? JX. J-A jJLl ^jjLpJI 

/yi 4^jjju ^cjj La t ^ : - ^jb 4_uLUIj t «( Macro taxonomy «,3j£jl!I t ^:.^"tl» 

Micro « j— L.-t *s 11 cJijju^aJJL))) ^ o miJ La j^fc I juJjj t 4 iM*>Lje-ILa oLLs ^ ^I^jI 

^L^ _ j-u^LJkJI ^1 <i y ^jJI _ ( jiii^ ill (<sJ£. ^jLa ^Ji t taxonomy 

lIiLoLSUI ^1 ^jI tj-u JjJu>JI ^li^.)) <jLt Qrt 4 JujLrtl) p ) ) jjj "i j o"t 

. « 4_uLaj>J I 4_ojjLaJLlj ill 4_i_u1jjJI 



4_ailie_A 4 jU f ^yi CjIjU^ L^ ^JLjJu>iJJ 4 n '^JJ (jjJL- u5^_a_lil ^1 

^j^s 1 ^ '"'^ ' LI Ijj^j t nj i f si "TLj (JJLILtlJLl i— jI i_ujLi-d ^j^j 1-Aj> j c ^j-lL LoLL 

Lj-ua j I 1 ^ ' : i. « (j?-^ - ^LiJ 1 L^ajj ^n<ij _ Species 4^1^ ^jj . ( Jf£L*ij-c 



(jP^J^u-H 6uujIj^ :<Lu6l_ll SJjlmiI 

$\ (^Vl j-^jJI 3_l-j^j ^ i t " ,n'i _J t^SUj 4_jljLo 4 ^ K t Kind 

L___ <j-^3 iOj \ C ^ (7 "i i n rfl ,jl>. JU3 »1 J ^-Vl ^j-a <J£ _)I JlJ___lU 

4 r> *< * o 4_]| 1 4 4 dl>- dr^-Jij (Jjl !i ^-j <\ ~r fl» «£jjJU ^jU f VI 

.(^jjl 1 jjl^ ^dJ 1 --^ <?1 -— > -llj-l (jr~^ 4^^J| ^l) <(4_tj___ 4 < n t\\ 

jUTL. 4_^| oL_U-Jt ^jJj ^ jJI , } U\\ ^L_JJ 4 , m mUjj 

> t (jr »l«jl 4_«^_£bCJ ^^-iJI 4_jJfcLa aJ__. l£Uu _yj.il J->-^-J iCjLuJuJIj 
4_<aJlL>iJl 1 j L^Jj t 1 ^i-— ' 4_^j LJu-Ti 1 1 jljJsVI '^yA 4-C ^_g_3_/a - 4_^Lcu_u^ _ £jJ— -» ^^y— 1 
LlA (_3^LLj>-VL) m ^1, 1 j . ..(Jj-i-l 4__;^_a_*_4 -ilj--i L&j-ci: 

t 4_U_ ij_ji.il £_l_I_J1 Oj-ltl <jja j j .-^Vl cJill c _i_w _ LILc Ujj - IJ-Llu 

_)L_* (^_cj_J! (j-u jj_^.^-4 jjb 1 o r L4JL1J cjL-!>1"( ^Vl J-_j /__!!! jlj^sVl ^jLJs 
^ 1 n j La j-A Ij— *j variety :^a-_J I J)1 U j Lu_jI ((oju'-^J ck 1 - <( o-"i) J 'J^ w 
J_4 j^jjOjj) ^jilJ Essenlialistic ^jjb^Jl jt Typological ^UoMI ^ ^^tl 

^JlU 3^_j_zJLI c— ll a ts~\\\ y^j^i 4_j__a ^_ 3j ^^^jJ^-flj^II ^j) g <i t, I : 4_3 Ji 

;J__aj J^jt 

. 4. 1 tid't j_fcj^Jl i ^ T _ 4^jJuiua A^AJjxxA (j^o *— iij Qj 

. 4j_La ^IjjVI ^j-a Jl_. Lo <J£ J ? a _Y 

. (jLojJI jl ^jl-JLl t nl^Vl CjLoJI 4_i_o 4j _V 

t^juA 4_jl_ij VI __^_t_JI ^ j ^ t 3L_ <.o.tl ^IjjVI ^-1— . 4____j^__J! ^JLLsI j_alj 

.«natural Kinds 4^*^,Utl __L__5VI» 
Lxjj_5^ ^\3-~^ ^j) ^ ii 1 1 1 JUb jL<-u_- — — j_i_c ^_uLjj| (jjl Lll (>>.r 
j.j (<i"Jlj «- ^J-<__j L* jh£\ ^jjt 4j_L_JI 4_L__JJI ( I Jul 3^-4 

CjLLj-C. ,j_«a J 1 TL> 4jjLo Li L_o5___i^j _ 4_^lj»JL>. CjL__1jJi ki I ^^i—. 

__JL_ ^1 ^jVI tj] j£p _jL_uIj jJI ^ j_t» ^jLLj ^)l jl _ «uL>JI j-1 Mittl 

1 __jL_> 3 Jljv I jJI 5j j (JL-tJI jlj_3l _j] (Jj tj_>-V ij— 5Lo ^jjo t n I "1 jJ il in r 

.4* nUtl ^ [4I V j_kljJ>Jl $ \ __L<_VL_ ...oL_>_Lvl 



I4f 



L-ll— 3^— U>*VI ^jl J)J 1 4 J n J f I rn 3 J -v. ^ <l t Jj^JL^>. ^«>> j SJLjI rltl 

^jrO <— iLfl^lii^V! ^jjo J-^^ Lo (Kind 4 ■ « n\ cLLuaJI ^j-a) l£>**L9 

J a a j\ LlA tj-^J • 1 flm ^cILj V £jlj_jJ1 (3^3 1— ltwjJ 4-^jLlLT(-o ^j! mi r 
1jl_}JL*J j» 1 Jslj \ 7t\ j ...^jjJI JUJ "f! 4 "i j -w.^ <^> £ _^jJjJ3jjJJ jLljlU 

4_ut_L-uL3 j^l ^^Aj ^sibling species gjjJI ^ 3^i*!» oli <_aLi^l 

<jl i _ ? JjLX-J *« 1 j -wg Ij^j 4J* a J>_*_4 » L^lSLJj i 1 j jJ^J3j a 1 J'J,' 3 - ~ <i-^ 1 *^ 
^Jufc ^JiLoj t4_t£jJLwj j I i, ii*^ (( Jjj I » t, .1 t ,n <Jj i ii o t j'J.' (J-4-uLuJI 

cjLjLJlII 4_jjLu_i^1II tu Lc^-<u>JL 1 <■_ iLjy< a ^Ir I j^x^JI 4_*5Lij jmI null 
BioJogical species concept cy^Jj? j jtl gjlll ^ <j ^ ^ (Jft nl LLa 

U_j_3 ^jl^jU 4JLLUI 4j 1 nUtl j$\ iiitll <jjo 4h^q^_a» 4jU £jJlJ1 (-Sj-tJ ^^Ul 

1 Jul) 4_i_-v- ^_i^> ^ ^ d I 3 Jl^l^w^JI 4.1 j 1 "jJI^ . « 4_jJi jJL-ij $\ 4-lj>> 5-1^ j ( (i *^ ^1 j^c 
JL>.^j IllU)) 4_ljj)j!juM 4_j_u_cJ1 4il^f ^jLc 4_iL>.VI 4JjL*^c ^9 ^ n U 

mi'iU 4 jjo 4JLua_bi 4_ajJojus 4 * nUH Juv-^j ^jJ IjU))^ 

hybrids (>at^Jl ^Ijj Lil 1 ^ A m.<1 ^jLv^/I^ S^J_u 1 j'^ J_^| r<H ^^lLLoJI^ 

4 uu ^jjJ \ £yz ^lj>J ^j-c 4 ^oLjJl 4_jj jJI Cr^) o'^J ^ * f " 

. . . ((^l^ ur^ o^W J-^Ll^l u^ 1 ! J^e <-»j^ conspecies 

^l) (> ? q 1 j " U Jil^^-B^l ^jro VI J-l^U-UI C1jjJl_>. £-JL «4__JT)) tllLL^_fl jjj 

j_p-^JI fj\ o i^tll 4jU^>o speciation ^ol ttl ^1 it ^5-^1 4_ul_Jtljl 3}^o 



4_jLj £j-<-U JLjJ >J1 — £ — ill cJijuoj ^,,-3 c-aj uJI ^-udjj Jl "rU IjUfc J*Jj 

3 ji 7\ a\\ SjjiTjJJ <Lj_j_j_<_uJ I 5 l*i i til ^jc- 5 1 j ^ > ^. CjLL>.Li Li Juqjj ((((^^jjj-u)) 
till (JJa £j-<JLi L^Lutal] Jj-i < ii (jPJI (Jj^Vl jj^ajL-iSLi^Jl Lai . . . 4JL)L all 
£-<sMiL£) (j^^^jSj^Jz jJb La 1 $'ia f-l^-wj 4-jlojLc CjLoju^ ct&* ifi*Jual\ 

4_i_ii ^ j Ji <CJaV U 4 MjJ I c_>l i JUxl (jl 

^jx j-o - I lU 4_L)LUI j-f-C. j-jI n< til JLjJU>o ^4X1 ^ (jjSLi 

g.1 c VI L-ajLlijij ^jj t ^^l^-JL>JI ^jjjJlJIj tijJj)! ( 11 Hj i4_i_L_JI fj^i Qh-l-t "*-^i 1 1 

^3 tjjj (j^SL) tilli (j| tOljj-t-LO (j-a 4-Lo 5jl 1 nVI Jjj 1 n jlirj V 

jjb ^UJI ^jlj^l 6^ Uj . Ljjuc ^L£s ^1 cAi^lSJ! <JU. ^ysM zjrjUU. 

JiJLaj 4_^jJ^j_JI 4_fljjJlaJ1 <jLa I jJ i L_>- ^jJI c-ajjjLil 4 jlf (J^_*JLl jLljlII 
i 1 jU.C-i ^jiJl Ju JLtsj Liiajl L^_|_S jJuCu (j^-Ul i4JL>Jl ^ juj> L^xL>u (JjLa_^-« 
jlj-a^l (ju (^^jJ^JBjjJU 3^1— <wJ1 CjLjvjJ 4_3j_»I 4_rv^ " n[\ Ull (jl Co 
J!U (jU ^JjJI i4jL>»l jJl 4^jJL Jul) jjHitJ (clones CjUt nih imU Sutslitjj) 
. « (J-u^jI-J )) 4jlju3J i^jJl ^LlaJjl Li^^ 4_lj^>3 ^Ijj^l dJLA 
y\ miT, 3jJu (^^jL i 4_jjv jJ^jjlI I 4_ajjiaJ1 ^jj. 1 ^ 4_jjjt-uaJ 4_ul!J1 4JL>Jlj 

SjLjlSI ^ OJ^* j-jLIlaJI d JlA JTlo '*\ t L_bijJLx 3jJL_3tx 4 oV>'i a JU>-1^JI ^jjJI 
CjLjljjj L^jI ijj^C- 3jLc *— SjJU L^jLs 4_uj-o 3j5>^ ^ 'th 1 t - jjL ^J 3^3 4_>u-ulj 

(<Oj ^1 mi«H 4lua^a 41lJLu ^ 4 oj^* ^° 1^ cjLujUIj ^subspecies 

(^y^ itiU jJ 4_?r ( JjJL>. (CjLloJI JjLp (^l) j-*Itll ^jlj^l 
1 I 4 ^flJtU Jjdl^Jl J-LOjJI juxG (jtJ^- JL-^ I 3jvil JUU (jr ^jJ ^J9jjJj Lj-UtAli] 

<>>j ^jJI tjLb ^J-aJL!^ ... Lfcj^j 3-H rt lt^' ^ 1 1 tiUrdl J[j-jiJl cjLlIi g-j) „Mi*t 
^jJI Lai t Polytypic species daLw^l j, i «"> a L^j ^^ni oLuaiJI ^ Ijjul 
,«monotypic lUoill ju_>-j » 4Ju lJu^^-l^ cjL^ ^1 . nn"!l J^2j V 



j^j-VI (jiajLjJI \$ <>nn Jj-*-lj Cz-l-^ (jrtJL* £jj j-j! Mir JjjMalij (jl £jJocj Jija 
4_u4lJL<i 4Jjjtli1 j-jLtTo-tJl tfJLA cJlj Lai : JIJj^j jjjj JuJUx.^ iLolj Vljjul l_L3tjJL>. 

t j£L*u cjUjjj j \ ' t" L^jIj full species <j «jjLH1 JSLt ^ j Lc^j j i"i »"i j-j! ( »*tl 

VI ^LJ V 4Jl_cJLl tfJLA ^ ^uJ>JI <jl SjoLftjVl JJuCU JlJvIj £jj ^ U_ft I ^ <1 I x 
. 1 J i rl/lj IjJJ 4_JJV^J^jjII Jjjjj^aJl 4_l3 C_<Jl1j ^jJI JV, l"i < nVL) 

Sjr kA . jJj) j t II £jiil 5>SL^ jj^a (j-O-^-jj j j it! ^.^Lc I ^-4 < h -v \ J>JaJj 

Jl— 3 4_j] (Jj ((^jlj^l ij^S [jtj-JuJ VjL.l.,.", ft 1 **( ?T fl» 5 rll" ^stj ^!^_jVl ^j^-J jl 

4 j rtj -ikJI £^jVI (jrtJ 4_xj^jJj^jj_xi 4 tr\\ irt->. ^ I <__3^<Lii>*Vl <jl» : JujLJfcjJb 

. ..(Mo^l 1 o <j In 4_L^ LiJLufc c^jL£ (jl) ^^.^Jj^j^JLI L-3>Lli^VI 4_rvj_U 4_L^J| 
a\\ JvC L_aL«j LT iit3 JL_j3 3j_>-L_lll 4jL)1 " *s ^2 « <j jj 1 ^ » Jj! c_<_j^JlJI 

jul^j mi t^l (j^a JjVl r.iMlj j mi r j_<jjL1I1 (j^-aJl (j^o ^LUI ( rtin ill (j^j 

jLjl^ 4\^^Jj_iJI L ys!i\ in^JI ^^k. Naturalists 3t jjUTI 3Ijj4»j q^>-^Jj_L±J1 jU'r.l 

((PoultOn (Ir^^J)) Jj_fl ^tLcl l_)LL^ S^^SLaJI dJu^J ^oj J_aJj 1 1 j rl j i in" JUJ -i- "1 

jl^Ij i^f (<ujl5j jj-a ^>J1 (j^e. «Stresemana ^La^j^lLjj))^ ((Kjurdan (j^j^^i 

(cJ Sj^LoJl ^ j-4 ^jLia JL^v ^\ ^ya-il ^ ->iJl dJL^I I JJ_3tj<i L-L^c-t-tij Laj^jlj ^Jua 

4 tj u *__jLj£UI IjLA ciiij^a ^J-^' 1 ^J'C t ) M • ^Lc ^ VI 4_wjj_4_*Jl 2lLus t, m n "i'N" 

.J^UI JljJjcU ^j^-^J^mJI JLiLuJ ^1 4jjVl j/i<tl 4_i3 ^jJI 

L-alj "i f VI Lr Lc ?Lr ^i ^1 (^jo JL£.L^ j^I >LjaLc LiJLL4 <jl 

: L^JLu (j-AJ L^J 4 ^aLlXI oLjjJajJI Cj^L^j jjfcj Vl i^jj-U 4_j^v jJj_j_jJ I 4j^ tmllj 

4_uj^k jJL-iJ I j Evolutionary 4_rjjIalJ( * Nominalist concept 4j^_<^uJJ I 4j; M\ 
(_yz Sjl^Ij JSU JljLa 4jf u^-i .Recognition 4_l^jjLUIj Phylogenetic 

4-ULfll jJI m^Lj ^JL«Ci3 V Lu-ccw L^jI VI t ^ I Lr^** '* oL^Jaill dJUk 



^pgJ^j^JI ££jjJI 6uwljJ> :<L±AlcJI <V 1 1 ut\ 



LL±Lj iNominalist Concept 4jj <hh"1I AjjJ^iJI ^ ol^kitl <>juk ^jlj 

r JujI 4jj.tr.. > £>j£a ^rfrS jJ^jVI Lai ... jljJ9l 3* nUtl ^ jl^j V L$J 

I juk^ idjLSLUjl ^-i ill o_>o jtj^Ja^M (jji jjlx. ^ j ^ y " ^La jl *1— c V < » 

JL>oj^U JL?e-c V ^jl ^Jbu iSjjUJI j j j 1 1 gj^jl < n !**< V a (jji L$j_3 La J^Ljjj 
4 n j ->J1 iJJUlbj . . . 4 ♦ j t i U 1 1 r_yi ^jjb Hj-jVI jVu j^Juj>JI j-uaa 

<■ 1 <i I iT ^jji 1 ^ j -wj "< n <v ^«Ji_*_A <jl iU*».^Lx£ 4-jj^I^."T1 4j ^ In i 1 1 ^1 J n 

.^^JJI jul_JI 4jjlj ^yi oL£L£JI ^1 qj^^'j ^jjjJl Paleontologists j^L^Vl 
j^l im c .U^ fiLiL igjjWiTI jjJJI «Simpson t M j<n„» jju>. ^ ^Ic. 

^jlSLfll (»Jl_c LlJj f „ (ij * Lineage ^jjU'tl laiKJI^ population til 

^jj ^ * fi Vj ^Jk 1 (J*. 1^ t 4jj^ Lti-JLJ I CjI jl JlILoVLj <?L»-<-ul La ^jt_) ^J-ol t-JI 

^lll 4 j jm^ITI CjIjCj-oaII Jj^j ^^IfljJ 1 JLjl_l11 (jjJLc J^JusJI ^-i-o a J-A^) 4_3 JU±> 

4jj<W°i t_J 4La>L>o jjb tiUj < (j , JjJ^ t (4j|ju LuL^ Lijj L4JU jl j V I ^SL<u 

j^j_>J| J-juojJ 4jjLst-« (.'« mi j! 4j^joiJI ^jil ...^LkJUvj j_jjaL>-Vlj 

v ^ I 3l_tiu ' 3 jjjU'TI 4jjfcw1l ^ >L_jr to I L^J-aL>o (jyjJI ^JjLL^JI (j^j 

^J^v^II ^I^VI JJLC ^ S-iLjj (jjj ^ JU Jl^v £jj Ly l\ J^Jtlu <-"m ^eJ ijjLuuJl 
h .jIj ^jJI J^tllt Lr^O ^ ^L^J3^ ^IjJLsJI JI^AJ^i 4-ijHSIj 



{ft JjLs Subspecies J£ ^ t *in cu <«<j_uj_>.LjVL^» cr^ 

jjlc ( rtrl <>Ti ^1 ^jJj 4.jU*Tl ojufcj t^jLSLII JgTtfC a £jj ^yjj J^jtlu 
Lcj 4-ljIjJI 4 jl.««tt i-A j J ir^ 4 < n jltn" lb J ♦"mi [\ 1 (jj^Mj (jylUI c_^cLjI1 p lS« <tj 

(^ylfljJl) ^g j . " r .a. U ^JX. ^JJ J^>0 -i>^*-« l^J J < n 6 (jylJl L^J^' 4_lLjjlJI 

3L_AJLj 4_j_Lju L_a ^j^Lj ^ jLjlJI LmjJ ~v (j^J * * *£j ^J^M .IJuC (J? _3 SjLjj <jj.j (j-* 

. La Lcj 4 U n III <?Jui> JjfcLs&Iu ^1)1 4jjj) V\"t \ \ j ) I t _ 4-lim! L^jIj3 

jjpj Uj'lC I in h ljb_A_>. Lcjj <j 1 ^j^oj**! a\ 4 j_m ^j^lj-ti!! iJl Lai 

-i^-Jt^i jjl^fcjj ^"i ((Apomorphy 3juji_>. 4_j_j_j£jj 4-i_tjjj>) oj \ i m *ti 

0^)Lui ^HJ ((Rosen (jjjL)'* ^AJt\ .ur (^j-Jl j) jc, \ \ 1 (jric > JL_u^v A (J-UX ^^-3 3 j. rtlo 
OA $ > ((cLSjjVI)) ^jJufll ^ftj O^ 1 ) U? ^ ' c all A (jr ^ (jJi » i n^M 

ojla jLIj JJLi jl-Uj t (4l^1 ,„ll fJ>>Vl ^\ 2L_JL>JLI cuV^LxJI 

Jfs <j| La! jjja 4 Jt ntnH 4jJLu>JI Cjlj^alaJI CjjJux JL) \-&Ac 4_jjJ^J_!1 

w vSLxu (j^l-^J t rtj^q ; J-9^M ^Ir JL^lj (jy>. (J3 _3 4jjJlj ( ,h\~i -XU 4__Joj^£: 
^JlII JljJI (."<! ioj L^jLj Lo 3j j. mi f ^ u '(\ 7JI j>j 4_^jJ ^yJX. ^j>J! 
4_a_Ja_Ajl i>Ju4> ^^Llj SIjuJl>» Lc j> lj *" a <i t _|_SZLi-uJ » <?jj)^t-> L^LkJj 

Recognition Species » ^Ul ^yi^ l^j, * "Tl» 4_jjJij ^/i u o h ^/ i 

U£" 4_o^y^ijJt 4_)j Is m 1 4 ^l"f^a 4JLu-a L^j^" ^>=t3 ^ ^,111 Concept 
. 1^*43 *.LluI jls VI 4_HaI Uj «H.Peterson 



*Hj*Jl £^1^ (^JJ rt^i hill flTH ^if^lt 

43M_ii Jl_^L 4J1 a j ? o Species 4 ^ K 4__L__ci*JI ^IjJll ^kt a ^ 

Sp. fjJJI ^ A an J^J Cii-> £yi "< -wVl 3 JuJ wL_ju CjI ?r IU <a 

«Sp. Taxon n^-Jl 4x.j^jhJ11»j «Sp. Category 4^»j «Concepi 

t 4j^lU1 CjVjJjlII £>J^t> ^ j^AjdW ^ 43jJI t_)Ll£LII L> ^JU ijj^ ^JUu! 4.-^- m'ij 
1 Jut 4jijJ JjL-tt (m.j .4j J5 jJ-j^ V LU>1" >-1 ^l>-nJl 0^*^^ cr^ tlJaJbJwl jJLJi 

.^JLtaju^o (JSj* JjL?e_« (_oj^ju pjjJa'u L y±A}\ 



^-p^J^uJI £<)j3JI 6uujIj^ :&_ti&loJI SJLajujI 

« Species 4..,al&J j jll ^ i*tl L _Lc: Jju Sp. Concept ^1 fl q 

4 * r ^ a ^jJI rtu»^"tl J^j^ll ^ ^Ul ^Lu^- 4 ^-1^ Jju Sp.Category 

jjiJI La 2u3j~« juju?dJ L__jI Category 4 oK J^jLL^j t_*_p- ui^-qj j'm! » 
^■lUr^a Lai ... (Ijjv ^l&j Order 4__jJL_ Genus (j^i^Jl^) 4 jnj'< cjLc^-qjtx 
(J pl\ (jjLn «U 2Lc.^*-« j!) Population 3 ^ j .Wl J j Sp. Taxon 

£^ajV1 31 iij ijlj tjj UTtW (3f>^ Jj> > "11 4_La_u 3_A «£j_LJI» jl j^jjj U "i T I 

t L_o2^1j ;jr La Juvl <— 3j-*J V t4 tjjt-iTI L^j^30 4_^>.jJj_u <^_jjL>u L;r jls Lul £ju J_>JI 

^-L-pL-JI JI>uV! Sj-ALL- jL- t jL^Vl ^1 4jjjtnMl 4-l-u^aJI jJbl^IaJI 

4_i5L_jjVI CjLLuaU L -2_3~V1 jl mm*) VI jjj M-Ljw ^, *„■"'■ " SjLiVI Cirt.nr) ^-itl 

£j-~l tjj^J C.t-Ljv t4j m ill CjL_jIjjJ! jU?e_a 4Tl-l<i A [ 1 cJu-LuaJjl (<Jjl! j 

dJQj ^Ecosystem 4 /, n 4_a^ ^; a ^ 4_uLj_vV1 Sj_v^JI $a (lt^J^' A .t<n) 
i^Lbl '(^LUl J-sLh^ (j-"' j^^'i jALlil JIa) ^1 y\£ L&uj <JjLl111 cjI^MjJI 

^iILj ^-A^ 4 jlj-fiVl i^L-i J-t-sal ^_jJ1 (3>^ J-* 5 ^ 'l^J - ^" f ^ Cj1_3M_»J1 ^j- 4 

t (Pheromones cjIjj-q^, j.^il) 4_aj <i .mU^ 4^cj * , >. Uj 4_ujll cjljLiVI JjsLlIj 

. Communities 4 o fr> . a cj__L-w ^ ^nj**! ^1 j-l j^SU 4_u__JL J___l^ill 

4 nl j -vVl ^jjT^Iq 11 Hierarchy (jr __J_Jl J<j ^11 4___ ) j > ^ JjJl-»o ^-JJ dU- 
J-j^ ^pJI /VI ^Js 4.-"l-l»aI I ju^J^ ( L^_jJJ ^ ^ " m Biological system 
;/;<ll tcLi^Vl^ 3LpJl j m a 4juLla^ t Phylogeny L_i!>L_jVL) L_i>L^Vl 



III 



18 * 
La jlj— C. <jr ic j j a a ^c-xjoI J — *_i 1 g j I C ^jlU j ^jJ ^jlj i4jl Jlj ^jL_3 

.(^cic : Cy i*_<u) «logy» ^UrttLi 5 j^lUI *La-«^VI 



nil ill : Macro - taxonomy j«£JIU« 

Si > 

jj-a cJij-C La ^-iJa^j ^jij (,,<ij mo "ill J^a tjr J LjJ 1 (j^JuJI ^Jfc 



Lo^a f£u classification 3U , ,,11 4_JU-j»Ji <?jLa>j i4JLjL-JI 5j n h\\ ^ 4_J1 jLULl 

1 <j in Laj t 4__j_^l_j <j_a 4_)l_iiij l ^yC CjLc j_a-J>J,l <?JL& /^-a 3jL>-lj jlj-Sl (j^ LI 
^l^jl « a (jl l1d_>JI < <L.,>Jj t^j^l <L_Ljvlj ^j_a lj9^_j_j>.I Vjtj j r tj-uj 

^cjLujI^-oJI^ (j-u_3Ll->Jl^^ cj!j_lI^_>JI ^JLl l _ r Js a (cjLjjuJIj j^jUIL^j cjLjjLLIM 
(<(Inter mediate 4 j ; n £l_«jf» jl^jj r.j ^) jju L—q_iJ& VI cjLjL±I]| ^_Ll ^3 
j^loj Lq^ i^iM i^-i-^l LaLaj 4-2j 1 a ^ j ^ j * ■ ■-**** 4_c^_^*_4-i L^jsL>Jl < ^ > t j ^, > 

4 ^!**fV a (^jl^laj ^ u-lii 1 ill 3jlc I cJiJjLuaJlll ^cic J^jjLj jIjlLoI t _ ;T Jkij 

4_oj^Jo j^lc- - ^.j-jJI ^p-v _ <, n j m ^-1 " t Li I 1 1 ^Lc-rv| ^ J_T * a i \ mil 



Downward Classification ^ jUl 1 hMiiTtl 

{ j r A ^-C-jJi lt^J i^wlJU Laj 4 <^a,^ fll j-u^c 4jt j3 4_fcjLiJl 4_du^JoJI ^y-A ^ Ju4> 



^L„i a, a .ill 4 AJ^-lo (jy-lc j-J_.-aJ ,jL^ _ lJl^DjJI 1 Jl_^J _ ^JjLljJI ( J*m^> "Tlj 

^k. .(i^^-JLLs ^io^jU I ^ r jGjI ^1 Logical Division U 5UU.I 

oljlj j ^ jlj^I £jj L_oj^_tj LjjjI jJ L^J 1 n jUj .Dichotomy ^LUI < f « mi "11 

1 jjj , , . JIjLj JuJI ^j^o jJuiaJL tjr LaJLa <jl£ (jLfl i<?jJLv j-^-*-^ LiljuJ 4_Cjj-U 
imJ 4_iJL>JLl 4-lL>Jl ^1 t j" i ill Juuj tjj) j In 11 j ^yliJ^Lj ^Ut a jL£ 

^jJI j-d>j j < ii a ^1 J-hsj (Jj-jLlj-JI (_ tjt iVill cLdj^Jo (JT ic p. a i.n,a.**Ji 

M A J1 ^jj-dJl 4_jL^J ^yTi—'w SjuLi-u ^jLuJI t ^jii^i "i„ll fjMjju] cJio JL_dlj 

Loj j m t L^jJcsl ^pji classification keys SMI ^.uLLa 

LcjIj i classification ■ ^ <i > .n jul_j L^Jl <i«"l > ,.1 jSLlj t < n^llll cjUlj^^jo 

i 

. Identification cJijjkajJI : ^jt 41aojJo ^ jjlcoj j^ju ^u_ol <uk. J^ikl 

d j ^ j ; , ^ 1 1 CjL^. j-<a— -^Jll LfcjLLsj (jJS j < rt "r m a.,.A,< l_A>jLlifcJ 4jJj-3 

^-LJte-^O J) "( 1 T (J-ll^ J-J-C (jj^J jlSLj C-tjJj-U^I IjLA (J-^°J • <L36_l^tjU3 ^_LC 

j>Jla1 mi J La (JT lc 5 jiia ^<diu ^jJojJ \ A Jl ^jj^Sil 4_jU^j *-Jj-^ cJ JLj I Jj) ^ *w 

.5U5l£ 4j>-jJlJ 3jjL3t_a ^2 (4jvjJIdJ,l <,tl 

Upward classification £M^*J? whu^Jf 

4_iLcuJ £_ya ^ S'' ^ ^ ■ ■' I (jyJLc CjLcj^Jtx ^£> ^l_4^5t_tj i._ <."fC ILS^ j ^.Ij. JuVl 

* - 11 



jiiJj ...Hierarchy igj^nH J<j <jH J-^-j <jf ^1 ^jlcL^sj J, J ,,n ^ Ij^aj 

oj \ c,$ « jj-oj) j <jt » ^LjLlj i ^ VV * ^1 — c L=T i\ 2 >■ JuLc ^Lla 111 I Jufc 1 — iiu 

Sj^LLb SLlJjjJ J^jVI ^IkiU «Adanson 4 j J juj!)> JlLc j A j'r ill 

CjLij_cj>JLI <j>t_i Laj 4jL*Ijj (jjj 4_jj1 jltl 4 j et CjLc^_<u>J.I <j-u Lo ^ru^ll 4_flLc 

L^_l3 (JT iitJ Jj->J tfj ^ AO^ ur ^_>- ^ VV * La CjI j) m .iTI OjL£ Jl-^Jj 

j t ^J] ^j) J .-^p ^.^jJLl Ijufc ^_jjLj ^ i "i-Tlj j . 4 "i j <j uj j»l *_La^ 

( LJjLijJ Laj^cj 4_>.j jJ iJLaj cjLjLuJI ^ < u 3j <jL£ jJI <<^jJL«_JjJ3j_- i3» 

L-t-L-Tt-0 ^U^JJLl Ijufc (Jlj Laj — j^Iijl ux-^_g <_jLAj^(j C ilj_i..'^i...L"j..f?t jl_5E_oul 

^JJ Lis j Planktons ol j j -»j tl ^<u1 jji « ^jir^ ^ Ml^JU -sU Li j ^ ^ 
(La t ^£. La^_lcj cjU<^> ^ Lfcjlj^f cdjJljjj 4x.j^t>s ^1) Natural taxon 

.(^j^JLl) Genealogy ^ a , ,n Jj^Vl ^ 4£jLULl i^ljj JL*^ (*) 



^Uiu J£j t ((Mono-phyletic »,)JI U^jL» 1 3 A 6^*^ 

^^y^-jJl hj u_t_Uj_j 4_jL) 1 ,x-cJLr L-d-j-o^j <<iVl IjlA ^jr^- ^cjI— 5 ^(i iii ^a." 

.Genealogical Ordering 

I JuJ_>iJ j I "j > J LajIj ^4-)l mi "II j ^jjL^JI ^jjC MjAJ i>"^ _ J-uoVI } 

jLj-d c^^Uol L;j JUi 4_il .VilLa _jl c _ r l^ JJjl^ ^JLuaJI 4_iLll!l 

4_c^ j^c C^jL£ Jj_^Vl Sj^-ii 3Jl.cI j "ill ^Jj-aJl 4jL<a-ft] J&ju V 

t Genus <_>«-L>JI :(^Juc1 c-j^Lj) ^jLl] 4 4 jrt j'k^i" 

jLs j-j-Lt-Toj ...p Ao^ _ OiJ^) I^xSLaj Order 4_.3jJLs Family 31 MUa 
jl!^ jl uf VI ^ Lajl^I ^ jo V pLZi! ^ I m. u ^1 <_sM^>.VI 

V^l 1 U I r ^jjfjljjl Ur i_tI^2LlJI ^Ua_tJl ^ «4_ll ni" H» 4 J q ft! (C^-jj ^^Ll ^ 

Lu £>ilt >Ia-j>> ch-^ 4 til ^Homology ^JoLnSI S^Ud 4_& dJIjjJ 

j.—S\ j\ (jrt_ol cJ 1^ "< i"iV I ^L) 1 .<jlc 1 4 j CjLx. j_<^3&^a (J^o 4_3^ 

tfjjjov LlxjL^ I jl V| IjJtoLu ^-u_aj V ijf-uua ^_4-La 4 j fij *r irVi II uL)Llj_4->JLl 

JjtJ ijlisLjlJl ^yJLr. JVl.L"i r <>MJ 4_ojjJo ^ jJl^l udLu*^ ^ciJ^JLJii .a ( < <t ^-1^1 
4j rtji t,V<H CjLx.j^->JLI ^.jS 4^aj^" ,,iU 4 n/^tU 4_jjLiil 4_uuljjJI : I^'k, Hn a ^ 
CjLLu^ J ^ 3 t4_uj f>Jl 4_Lw^II I ifutU 4_i L-iifi j iS^jusVl BjLp-^JIj 4_)jLalXI 

4-1 1 mi "Jl 4_3w^l j_j_4_>J JL_j_^»jJl j JL_i^xII (j-u-J jJoLtHll ^jl ; i r 

I >_iJu /j| jl ;4 i i>n"t,l djL^KJI 

U ' ' ' 1 '-"^-^ I (— jj-c ^ L^-pj-^a j> j r. ^j^tc^j 1 ^ i n ^'t 4 o i,->\ I J^-^-^ 
4_rti^VI a LiUj JLiLoj . ^Vl a L^jlj 4 n t^W m"<I 1 n ^ '< o 



ISS 



4 > iij i 1 1 1 4_c j.«u»J,L) 1 4$'tA <J£ I J Cx^- >*-M l)'^^ ^Jj^-tiiA (J-^=i 

jj t-r< !1 3^ 3e lxi 1 tii*, < t i ula j) tn^w ^ aj lIo! — jjjI <jl j-^j 

Jlj .crOJUJl ^ i^LJ! ^JLu>JI JoUiVl 

i-£jj]ri\\ L# t j^i CjLiIu (JT il ( 4j^_JI Cj I jjjus Liu jj i ^jjl^HJI 1 

Jijjl^j iphenotype 1 3 k o * ^ 4-jj_a ^ j^l^u 3juju>JI 4j1uJ1 

J-*L*J1 ljufcj ...4 <\v.\ nil 4_1_l-J1 ^ <-,j n\ L^^L^I Ljy Ja> J_iJL>o L^J 

Likj 1 jjwjJLl.Ll-^ t ^ j jja-o^l 3 JL>. j ^ 1,0 n" ^jr^^ i4_j_iljJI 3j_Li_>J I I ^ j l"i 

(^jjijljjl I U^j' ml j_uUI 4_^jjijJLl 4_^j^laJl dJl^jj .eiiJjJ 

Michener ^ 4_jj^>o LiUaJ J!u J.>>>fj t ^ll!l J^JtUI cjljj olj im-kJI 

.^nojj L-Lt-v ^ Lg>>^ Lgj>^=" Branching (*) 

0^ "1^ ... a jg" 1 t in^jJt (^jP jl^i 3!) ^jj lVi II ia_iJI ^1 ,,. rt'il : Divergence (**) 



^ j ■ ^" Tl 4_JLi_c. 1^ jlr j^^Ju (j^-SI p""*^ ,^^\\ JiJulj) 4 nl" -V a 5 J ^ J ' ' ^" (J^Lufc 

^Jl L*Uj JjLs ^^aji i^i^tl SJuJljv ^X-jjo^o 1 rn r «M, I ^ Jiir" (i J 1 <Lj? j _ ;r 4 
^ j j t*t ^Jl jl 4 j p j *( tn 1 T 1 CjLcj),„a JjJ^_>Jl ^cj-uj Ju J^jv ^yj&la 

j-j-Jt-TiU 4_/>>j— 5l j tJ| JLj>JjJI jjIaJl (_^ajLu^i^ jjl J_J ,..4_xjjJ,I 

cjLs>L>JI _ Drosophila yt>$ S^LUl «-jLjj ^ jl^I a (jn?> ^l^jt 

> <a ilit I ^l^-i 1 wa.*-i drVJ (Homo n ^1 t _j H *JJJ J-^j) L$>~"'.'^ 

^ mi A\ L7 jj (j! (-Sj^jlj LlKJs l£U^ ^jsj ...(Pan >->^ l>" <jJ! ^ j ^ 

^^Luaj- ^ ^_lIJ 1 jUtl tfJj-iJl ^1 ^jf 4-J>^! t j_C MjLa La^ " ^1 ^ Vj 

« lj_S» Jl lIjIj^jJu (J^ju ^<UJ ^LlU_3 (jrJj ^J-J J>kalJ1 4 jlo f Q^jua_C, 

Cj Lllo-UjJ I 4_ljj L4JJ Jl>- 4x.j-<_tj (-^LjuJal 4^^u.^->.. J jL*J 4xj^uj jjljaiJI 

4j3jJLs ^Family 4 lj cilia ^Genus ^al^Jlfl Species £>LJ1 :^4> 5j ^ 1 ■ ^" 
^jjlj 4_oj^o oLuLSLII 4^3-^-4 c,l"^l UKj Class 4^lk]La Order 

a 1 j *^ < <^>j 4_>-j Ji ^1 (Jjusj ^^-J-^ i4_ujJLI 4? Jul) < " 1 n" j I Ld-Si tbjLstJ 
^jiajLJ Jy-ar L Lq-« (4 — j — j " II CjI — — 4 — >JL I (j— u — <aJI J a J — >J| 
4_oju_j 4_ij^_4 ^3 jjL>JI £-ju3^1\ <Zi\l jJ-uLl^V I (__>^aJLJ (J^L>-] ^1 ^jh j^j n^",H 

a>j ijJ* t )}\ fj >> n 1 \ \ I j ^ 1 ■ -j jus a t «Tribe 4lj i^^t ill I j ^ ^ ■ - j jla 

.Subfamily SJLu^iJI 



LtpjjJ^jjJI 



^l^L jL^jjl £-a LLaljJLa L_lI1_>. <Ul_j_iJLI t uy< ^J^_j a jj (jL£ 

t^JLsl^JLa 4.,< 3 JL^jJ jAiio^a ^JJJ > ^ "n _ £.1_lj>. VI £j_j ^1 < rtl m ^j^, 
La>lj-Ti-<_u-a (jr a La jl) CjIjj-jusLljJlJI j-& jj) jla.J.! LiJjJL-Ju^a < *\ • t_jjJ9l_3 (j^|j 

^1) cj1jl_>.jJI jJS" ijL^ (jlU ft,! Ijla (j-^aj t(< n^J^jJl cjLc ^ ^ >a ^jj U"i 1 1 
jJi_j 4 ^ ^j .^-1 U o IT (^.o-LtJI ^t-lLi Monophyletic 3j„uo^M 5j j -^a 

uijj."*i t"i a < Mm <_>jj9l (jl^ jj 3 j i ^ V I 3j_i_>. j 4_uLjJu-ajJ I 4_Cj_o->iJU j .lL*j « (j ^ J> 
3ju>*jJl a JL4> £^J-> ' <j-u Jj^j VI Joj^ioJ i^JLslSJLo 4 j fi j *m <o~ 3ju>*j L^_cIjjI ^jSJ 
£jjuoj_« 4_£: j-g->J. 1 £jj->' ^i -1 (J -4 JJ-k^-M ^ci-uu (jr^- cr^j' J-^ ^° 4 j nl mTI 
»^j_lII cAf^JU^' (j^ jnj ( <r>"tl ljuL-u ^j^rttl IjLA Jlj Loj tCtir jtl 

CjIjJljJI « t jaijj nt» 4_*_usj ^ jJI (^LjJLualLlI JSLl^JLI 3 j_j_cJL 1 CjLa-mJI 

£>jla , i i n! j i4 j ts-\ * cjLuLSUI lj_a (j^_j 3jj_JL_aJll cjL_oL>J! ^jjj U"tl 

(jj 4_jJu_J! 4 jfl Ux^xill Cj Lc j-c-^J, I (^yj JJLC &k U . ^> 1 ^J] ^Llsfcj CjIjJLjJI 

j-_j_£.» <j_<S IjJLX. Cjj (i "v. J_3 3j_j_?Jl I 4-lSL jj, I aJLfcJ ^ jjU'tl ■ U 4jj I j„«C>-t-u I 
Sj^fcLli j j i « 4j jj_LaHj 1 CjIj-oJLII O L j_LaJ :»> ^ o < nj La ^-Jjuul ^1 « ^jA-fJ JJ 1 Jl-J 1 

J (>><1J II a'jui> ^± 1 j u*S Li^p^l J-^ JL>- i^l (jr^-J t^J !_>->. VI ^j Ti 1 1 

J Jo_c-j ^jjH ^\ 7\~ miVL < 4jjj_LljlJI CjIjL-JLI JlvI t _ r 9 ^^scjjJuJI jJj^tllJI 
c^jjjJiaJl 4_1_>-Lil1 CjIj . j ,., iJi JI ^jiiJL) ^Jjj J-A ^jvjVI ^j^J • ..(Jji-aJL 
^jjJU 4JLl^_cuJ ^jSL<iJ < J)j_t_<_ t i^q JJ-C lLmj 1 $'iC ^lTl-'u 3 j ^ Cj^Jjv ^1 4 _i _ T l _ L - J 1 

^jd! jj Ub < ^j<"iT< jj^o ^><-I' Ijla (jiL-cj * Founder Species ^^ujll 

CjjJl_>J 4.j fll^ 3j_"l-£ j nl , ,ij <"m ^ 4_JLj_J1 ^3 jj to 1 T ^ I "t 1, 1 <La*^U,1 4j (j^tJ 
jljjj 3ju JL^v. £^j_)1 4j^a (Jjl-ulj JuJl_>- (Jijjiaj Jaih. Ljij t^t ^ tUfl e_>Li>eJijVI 
3juJu>JI f IjjVI jij^i 'SjyjLc Jt ±y\ j i r wilitluVlj ciuSjJl j I j^Tu Lajjlc 
£jJdl» 4 jlr tjl-^ ^jJI ^luoVI 'Uo ill siLli djLcj JjJ ^jjLjJUI 3j^5>LlaJ 4_L2re_« 
4_<_u_<a->- jjj-Lc JUjsJ Lo ^j_-udjj ( Jl»_<sJu ^jJuJI ^j-a 4, dJjJra J I £ JL&J t « 1 
. 4-^LaJI 4_>L>j (j^a £jj t _ r AiT Juj-J SjjJlII jjjUtl ^ ^JJ 

•5* 



^p^Jc^uJI ^JjuJI AjuiIjA :<LutkloJI bd\ u/l 

jJLal \f 3jUjL>- ^I^jI c j iVi jij <i " i nL ^Lljv^M j.jl JU I j> "1 '°\ jjj 

i-La_ilj_jJl jl ; j r ^TljVIj j^laxJI : 1 oJfc j U r j_a ^gj^lo "< 1 1 j-^j-ll 
La IjK-jli^^ i^jJ^^l j^j (L«^bljL>.l ^uj La i jj C i L Ujt] I jruLfc j\_> < 

CjI JL>»JJ O-p- t«(j-"j)J*M 1)) 4jlju3^ jJl ^ nj Mro"it1 J^Cj^Ji ^yS L^_jJ1 Uj-ilif 

jl ...(Cj^}LuJte CjLu^-JI ^1 V^jj I4JJ 4_l*IU1 |*l m^VI J JLC ^ ^1) 

^ <i f 11 j Lo Ija , ,i*n LoJLi£. Mill fi ^'jJ j^^jl jJI < ft f jl J-J-C- 

* - «r.j " . .n 41*_jsj jl V^Lje-x (((Horizontal Classification u n '^Vl ... ^ "H» _i 

^Jj^al dl^ljVI JoLij Jl>o 4JuJL>J1 ^IjjSM jl 4j plmU j^ <*Ubj.rnU fj^M 

^Lal£ 4 j <>>t"<U cjLuI£L1I t rtj'n^" j t _ 7 £J j . . , jjj U" 1 1 Sj^tA j_a ^ ^ 



(jl ^-fil jJlj . <L_ju3j 7i '( U ^1 jjVI LTVJ ' 1 ^Lj t Li]j "l.lu c t fil 1 .1 (j-a 1 ^ <ih aj 

J ^t^l ( 11^ (JlL^J vJllLljL^ J-i\ >■ ^_>0 ^fT J M^"tl 

^j-^L^c_a 1 fli a cJlJLll jl j>SL^ (J ^j}\ £\ jjVI Jj^uot ^ric JV J "1 . ri>U ^Jl_Ld 

J^aL^ 3jJL (^|) ^jj^jtaJI jj-^Jl lL»^1 j| ^Icv g^j ^1 j_o Lj J_>o ^lil IjlA 

^ L>*J 'Lsr*^ isr^^k "OJJ^* ^ *6 JL^ ^ OdJ^t^^ O ^l 



Numerical PheneticsgriUU V***' <Wj*lt 

C i.x v CjI n f^Tl aJUfc ^ru J> — L - L.<iJ'J \ j*Jlj2. JL^l-^ I ^vC- ^-ii=L-£ cJLl_L<ai,l ^^ic 

. 3^jfc 1 1\ t j i ~ < 1 ^ 1 ^> U 

Cladification Jtj^KJV ^jUt 

^ L^jt ur^^ < rtjM^'lt Willi Henning 




^pgJ^jJI £$juJ\ 6uuilj^ :<LjfrLoJI Siluil 



< *1 mi V _ 4^j>"1 miH CjLLl^JI ^Ir jLt-al^Vl j-A JjVl :<j-ui_L^L*l ^jjLuu* 
^y Lj-J1 jLlaXIj i^-auuuu3Lj}\ 4_£.j_*a_^>JU Oj J "T Li_uL_u] _ L^LZLiil jJLl^xjo 
(jjujiJJLl £jJlJL) I lXjJ £j-^ ^j^a 4 j a j < 4_Cj_c^twC -JfT lJlIUjlj (jl tjjfr 

<UoL<_aj_j i rtlLL «^JLu1>)) <L>*jJiJaj (_£jJI ^ A j / ■ ^"H J^j^tl ^jLs <jj»J ...4Jjj>* 
ijru 4j1 (ViII *UvjV jl iV I ^1 (jjj jj* Clades j^WiM 3jjse_ii £jL>-^ O- 4 (>* 

.(< njf(<^"iT ^yjjIjJI 

*UVI 

j^yS JLs-jj Jj tApomorphy J^lj J * " ^jja 4 5 "n * U Cil A. mil 4-£. ^.<a-^t_4 lr 
Cil a i^iTI : Jj-a 4_j_CjjJI 4 rth -%J,I 4jl_JoIlJI <Lvjl t j_>a (j£^« j j-l£1 jL.l1c.VI 

^jru 4^j"i Mill cjlrti^Tlj iPlasiomorphy iLAJiA^ l-S^L^I ^ Sjj^tHI ^jJi^.tl 
^1 3j_A>Lk.n jla (^lc jlU^) Sister -Taxa 4jjlj_lU 3 j a, j m^'I'I cjLcj-<vj>JU 
Ll^LojI S't V.tl 4^j" m<U cjLo-uaJI £j^t ^ 5j!j_iJl tfjukj ...(Autapomorphy 

I4J jLlI 4_L3ljLial Ojjla ^jjljJI Lsr Ajlj^Lj}\ * \ k> «tl Cjr Luu 4j1 mm II 4jkjJ ( j^LloJ 

^-cbjJI juj >o <jl» : 4_i ud!>L_^ 1 4 J j j| t (1993: 18) «Dupre 

tiu J *\ \ I j 1 ' I jl VI L> j—tTi— «j V ^ V w A ^ "Tl 

(jl jJulJI Coo laLlSjLJj Lr U! ) 4_ajl i^ll 4_jJljJI 4_SjjiaJI ci^ili. cr^i 

M^jJI rA-t-^J-J II ^LtlJ cdj-Tt-tTd-J i _ ;f jjjl jJI ^.Ltalll (jL_3 t (3j_cliL_J-J3 (^jL^-ttJl 

( jr d_jlL<a_ll 1 ^juojJI JljJl a j l-4-l-luj Jj^sej jjl Jl_a 1 <t ^ jl£ ^jl 4J_C lLi, \ ir 
L"( K ^yS < Mr. "1 TL-3 dJU j ... 2L_loL>JI diljl j 1 r MJ 4j| r x> 

(jr lJI ^ j a j ; . 1 1 cjLcj-c^>JLI (j-u 3j_i-oVl 3 Jljk a (jiol^lal ^^-Lc ^uLa ,jrO_^j) jJ.1 

^jLjlLaIJI all jj\ ^j_4 ^-CjJI t L^-ol 7 T I 7it\n c ^1 L^_jJ I jJ-usjjj 

jJ-jjIjlXI ^Lpl t j_a ^Ukj-LCj (j-LJJ J j I jj I jj"U rlj m^"H ^-U JljL_u Sj^jusVI SjL>-jJ 

0! VI lf jjJ^i\ 

3;JLJtlII ^Ij-j'VI ("r to I jl VI 5j i^l 5,1 j-fc-J j i "f <j V 3 in mn"l 

t « "tl ^Ij—jJVIj * Founder (stem) Species ^ ■■ MijJLI i II <j--o 

^^-l-^l ^3 ^j-4J i 4_LA-U_LoIl1 I CjLcj) <1 "9T oil I— <oLx3-> l_-allit_X3 JjjLXJ ^^1 Ljjj^dJ 



4_Jj o mi j^Sui jL 4 } rt »U ojla !^Lv p ) «Aschlock n^^lCuU) 

^1 ^juiLlll Ifl-^jfl n > 5ju>-j» ^jji. MjJu Holophyly 3j-ud^I 

uj^L-uVI £ _ jr 3 c-fl^LiL>.V| jLf£ Lo LjIj «^JlLA)) <>.iJu>. t^jJI ^jl i<ot) L^cj_^_o^-» 
^jJ L^jJJ LiL-^^j L pJI 4 jfij m^i"T1 JfTLujJl jLs 4 j«i j'r I Jut I oju* 

.^L«JI ^^jJLlIl^JI jl_L>V1 yc juj>o 

JUlj (JjujlJU) JuJUsJl ^.j <j nib 4 m ni^ltl 4_c j_-q_j>J, I jV I jiaJ J 
jii^ jl l_^v , TclX OH jU " Tl ^Jj^al! 4 jl r JILdI U UiUj 3jJiLU 

^£jj_LaIiJI I : ^SLJj L&^. j oj 1 I" ^- ^ l_c < (i I 3jljJuj>J1 3 Jl_>. jJ I 

1 5 jV> t ( 'f yirt " 1 1 4 jU r (jt-J^- ** o ' ' 1 uUIl j-« ^ O-^J * * * Cladon 

1 L^jC Jul) I I 4 j flj ) r<-T< t I 3 JL>- jJ I ^j^a Ui~ i"i a I JLj Ju>- L$_i_j 1 i « ^ lJLAs » ^ Ltiiif 

Classification ^juiI^jJI ^©_^,VI I LaJiLa) Cladification jjb ^-oVI I jlaj 

.^Class j^a t jTniu^Q 
UL>o joj_ ^- ^L^_Lo jj ^IM <Jj^Iaj! r.T r m Cj^Ljj-.t "ill djuk 

Cladistic Analysis «i i», ,.„\ jf j£*e ib u±i ^uL^!^— <tJl 

3 j ^3 j_c < m<< it I i -v, «. i < ,>LUa iPhylogenetic Analysis Jl j_4 

ttiVl IjuA Lj 1 J> o j>£j 1 <i ^ aj . . . 4_t_l_iJLua_lI I ^ ^j-u aVl 

: Li^_i^ 4j jL^ ( JuJL>J1 

^ <>ij JuxljJl £j-aJI (jl 2^>.j^ ^J] 4jjj) U" I i ^jj-jlll ^Jojlxj ^ujL^j ^ Jl^. _ ^ 
( __ T ic : 4jjl 4 " U CjLcj_c^>J,1 1 <i ij; i^ljjVI j_-o 4JjL*JLo j-j-c CjLcj^jt_d 

. 4 i\ \"i 4jj^Laj 

j<jc.j3 ^^k. cjL-jjOJI a jj jUll ui^L^I jjSj^) Paraphyletic taxon j^jjJolZLa 

I ntU 4 j j < 3jU>>j_? LgjLaj) <a ^uil 4_£.j_4J>J,l 1 ^ I Jut^ . . . ^cit^-^^J I 

.^ItVctl I Jut ,t < 

^ 4_j^l j_UI CjLc^_«_^JLI j-uaj 4Jolj,"t Mil ^LtaUl I jut 4 j t^lj ^Juu _ V 
^JLkl uiillitJ La Iju-i^ CjUi^oj>J,I DjUb jl C-l_l>. t ^ ■ ^ 4 j <!i j 1 1 r\~t \ I 4-u^l 

*_jLc.^-au?t_<i 1 j ■ ^ * 4_jljjJ,I I j « ^ «^JuLA)) ^.Llij *^ * 4_IL^ 

.3jL>JI 4jjj U"ftl CjV^cUJI (j>a jj jt-stl 4J Ojuojju La t ^ i ^ ) \ j^^jlu 



^pgJcfcuJI £9julII 6ouIjO :<LtffcLaJI 6>l.i.wl 

i- Til j, — a JuJlaj (Jjljlxi^I 4_J* — uulj 4j^Jaj «^ t'f A)) ^Uaj j <i <>i "n V _ 1 
jJ 1 4_i^>L>- CjLLl^ dili 4_Cj_<j_5c_xs ( J£L! 3jL)JL>- 4_o^_c ^IjlLiI IjLijs Jj_o_La5 _ 

jLjlcS" Apomorphic jl^I 3 jju^ /y» 4_£L*li,l cj! <i .Ml i _ r ic jl ,^"^V1 _ A 

J-uoVI Cjli 4 I m.I ( n 1 rts J r r " n ^^1) 4_ij jj_->J| CjLjj " , » U ^ 

L^L^JjO)) (j^-J <jV 4_Lk U> it! I J_A> oLs^JLa (j I ^ ■ ^- " j IjkSL&j . . . "i Mill 

<_jIjuv$_£ sister groups 4j)lj_lil cjLx.j_*^>JL1 4 j <utl Jl <j r I _ V 

L^S^LuJ^ l_3^L>*^M {j^ L«a-4 LlLljv UoljIjj L^Juj <jI f^J^I (jr^ 1 d J^J ' 

.(4 jrtj n^ill c-uljJLl JuJL>o ^ JjjJl 1 1 A» LaIUt I L;r lirj 4 ^j-> < nil 

KgyJLi^)) tfj-itjl m^jlII Cladification ^gjjUl II ^> jl : Jj-aJI 4_i^^Lvj 

4_i ^Ij-jJVI i JjL>.J t 1^ (ill 4 >i 4_i ^JjuaJI JL3 MftlTI 4^1 \rt iT I JLlvj L-uL-ul 

^1 JlLcI ^yic^ .4_^L?tIL<j 4jJLLa_ua_4 4 j iijlm" CjI J_>-a ^1 jCul ^1 ^>L>.Jua 

4_ 4 Lua ^Ir jLua_t^^l ^j^* a j ^J^c cJiJ-LualtJI ^ilr 4_aj1 ljIji ^Lc 4jLa 
VI . ^ U \ ( _ r £ (J^xIiSlj V (j^j-II ( rrji i^*i IT j Ln * 1^"m <t t»T C.JlL» I -a _ 3Jl>.Ij 

^1 kill ^jLSLa (J^ 3 ^ (jW ^-fwl^- ^M-C 4TlLlt>> « ^ if A » ^LtiJ ^jfl <__)j_utJl ajuibj 

oLaj-Uoll SjuLiJl 4 jl t„j V la-^a JLv (^! ^^lcj ,^uljJI ^^jIjJI 

^K-J ^-S^Lji—^VI jj— 3 tJ-^-T J. J "U a . . . L&J miM jJ. ^1 ^j^l J^-_ uof £jC 



— S L^__La (jjjjIjJI jl "( Aej lIlL-a : 4 — j <? j r n-t " H ^ laiil oJ^Jt> (J — a 

4- Ac La j <_ i tJal $ L_AjJ^f jLpJwVLi Lajjl^I <jl : j_^4> lO-^ cr— 33 

. 1 ^ jtj 4j>.L>Ji JlIc L$_jv1 jJfc-j_*_ul^ CjLajl»JU jjjjjejj C-uLj ^.LLaj 4 m (JJ _^ 
Jj " T i ^j-m U « ^Uau L^—JI j n 3J> ojufej t L#3jL t , " — mlj 

^ JujJLl ^ " — o i^oi ^ 4 ^ 'Cladification ^j^UUI 

4_j| ^jfc i^jjiajJI ^jj-ilJI ^.Uaj ^jja 5j1 <t" r.nVl 4_s jti^l J^>-T 4jvJ LijLLfcj 
JUJ^>J ^ dl j Tl-m.U Ja-^Vl 3 j^Ua Cr l£. iJjLulxl ^JtJ jUuVl 

j j tj L^jLu^^ L^cj^ *jJLl jia^j ^jl ^-uaj t-iuS^s i dendrogram £><alll 

tfjufc Jli-A ^j!>LH Jal i t>\ y < ^ ,t ir-itl S 4 j n j f t r\ "i T 1 CjIjuv^JI 
I JJ? ^ " > — ^ oLaj) It U (j^. CUrt_jJI (2>^J 1 a 4— tjLgjJI 4_JLi— u3uj>J ( t _ ;r £! 

^1 ±31 (j?Lai 4. K mi U « jla L;r JLi (.1* "U j . thamnogram h ~\\ a\ 

:4JtiII oLLijVI 

(jut) ^ic-J i L^JLo Ci a~t m*I ^r^ll L^^jloI Juu a J ^ J *" ^ " ^ oljuvjjl ^jlo _ \ 

) .(< jUjj-^JI (jIjuJlII) iCestoda Ij>j "< <» j mfl 4-jc^*_?c_^i ^Ij 
*j * (Flukes ^jLi^Jl jf 4_|_3j_^H ^IjljjJI) *Trematoda IjjjUjjJJI 

^Turbellariaol^S^Jll 

Cy LuJLuJ ^LtaJ ^1 j— J jL>o ^? <4_}^_3 t 1 lit cLLjJ ^jSa j*J La.T 




^p^Jg^jJI £9^X11 6uwlj^ :6>j<6loJI SJjluiI 



. 1 ^ i njl J 4Jj C».fll£ Lc-4>a Jl>-j_a <JjJjua CjI j 4-lLuV i_LbLzlL) 1 ^ ts-\W 

a_4-c. ^plt-^j Coleo JjVI mi t^ya ^(Coleoptera IjJbj jK) . . . 4_U£ 
^ j3j u i r 1jlj5> Jju dJJjLjj t 3 xd^} (jt^-aj Ptera ^1 Ulj <. ,1 <^> 

. > V\o ^Lc jjU^I Gode of Zoological Nomenclature (^l^pJI 4_ i ^ u ^l Sj-ii) 

^_a^tj J^Llujj .(generic eptithet ^ <i . ..j^) genus i_>ol>Jl ^lc: Jju JjVI n mi 
i . «j j) o^^^' * J! (j-o-^ t l species ^iJI ^k: Jju ^LUI JjJlj tj 1 1 < 
4 j» loTJI ^ t> n miTI oli i^TI ^jufcj (2Lol_c L^j^tj (specific epithet 

^(((^jjJLJ)) Lgjjlalj ^jtj 5 j , ..V) Linnaean binomial nomenclature ^1 l^jir JILj 

3 ^>_o JjV < n m, "1 <l LoJUUL 4lc La ybj) 4j 4_3L^J1 -^'j^' ^'^^ 

Ale CjLa^JjtA (j^a JosJu-ul La ,J5Lj 4jL*-"<_< <iVI LljIc Lulj . ( I Ju Jl>. Lcjj j j " r 1 j 

^■Jl^ajVl 4_Li_tJl )) ^J-tl-I ^yio-aVl c,.<i jU 4_d_)LLiXI 4_Lj__«JI (3 

4_LuJl ojuk 1^; a c.-» *y ^1 3 aUUI ^1 J-ij- m.1 ^a^JL I j i( (type specimen 
4_usL_>Jl 4" j <t ftt j-^Vl Iju^Jj ^Type locality 4 j ^jj-^HI 4 n U ;U u * ,,n^ 
j^j Jljv^j ^1 ipolytypic specimen ^jL«JJl 3jjl*J11I ^I>»>IJ 3 > miML 
(JjlUtj , subspecies oLijjiJI 4_uj_4 ^ \ $ * t'nj i_xj>.j" > ,n J)Jl>^ L^jLuji. 



Jjl ^^-1^3 tt; yp e species ^j^-cj^l fs-^J * o-* 1 ^ ( ^ '^je Ji' 

I Ju4» *_c I j miLcj^ *type genus ^jj^qjVI ^.u -hJI ^u^I 4Lt t_a 4 1 j < ^> > (jnl-v 

4 il<if J£l mi a J^iitJ - 4 1 j !t j ml Jj-j>Jk _ JljJlju ^ujJaJI ^uVI ^1 3_Sj_*Jlj 

^1 ^ i » <? n organisms olj >>>»"iU ojl^j M.r ^^LlII Jj^JI < * 
«." ) aM<< 4 .^LUl cjLuIjjJI j£1 3 iCjLjJJI 4SLU_<u LuLoJj J^tL jL£ t (4_£_JsjJI 

((Monera lj_uj-o» Jl Ig jlr 3^°' W^ 1 - 1 ^ >.~..i-<>> j I jl^J^ i4_i^dai1 

cjLLjL^ ^ 1 ^ La ^jl 1 m " V (_p-j>. *Prokaryotes Sl^jJI cjLj_jIjli ^1 

.«Eukaryotes cjLuI^w 
j^jJlj SjUj l^4_u_u /tu^vIj V , A (Jj-fi) L yz>j % ^\ ( _ r i£. SLpJi 3L_tlj jlLq^ 

(Eubacteria 4_iAj_l>J! bj-n^jtlj Archaeobacteria 4jpVl j? 4_4jJl2]1 Lj^LJI 
(**) 

,(^>.^iJll) ojjj>JI (jJ^jJf ^-jLji^JI ^ j LIU JjLj ^jbj 'u^^ 8 ~ l^j-^^ pjjl ill (*) 
oLl-j-ljv JSLj, ^jjUl tj^i <\ -nII oLuJ^v ^ ^jL* ^ ->J ribosomes oLajj^_ijjJ I (**) 

. 4.j\-^Jl ^j^Lj"n 5^ i Vi I a 




Cil tiuj LaJlLc ^jJJ I 4_i— a_j_ij>. CjLuI£L!I j J ^ 4jijo CuL^ 4_L<_u aL ^ , A 

itLiiiij clLaLstjo 4_jj^jJ1 LgJ-lLc (jLi 1 1 <jC julju^u 4_uL>JI CjLxjL£ 

organelles ^LiL-c^. u 1 r L^jIjIL^Lj 3jpL^ILc oLoj^j^jj^ 4 \ut J*\ < m"mj 

CiLijIju ^ q <^ij 4 In t dI Cjjjlaj i^J-JJ La jjr^£- djukj 1 4_Cj m a 4_j^L>. 

...CjLj t-ia—jJI oj-4> L_£J Co^Sj ^^^JlII 4 Sj^ta 11 JIJ3 I — 04 .4 J j AUI'I ^jJlH 

L$j oLiij L ^tA\ 4 j <\<<11 5 4_uLlj>uII 42>LjlJI 

^jJJl uULij>. dJj-Ajjl In! JL>- ^ I (jyl^-^ . 4jj_^^_d Jljp V 4_tJ_>Jl Sl^j 
^jJJ I ...II ^wo l£>-^1 cAf^-* 4* <>>jt ^jJJI CjLuI Ju i_xjU- 4_jLkII 4jjU^1 
"IV * ^jjl jlU) In j mj (Sjj ^ LM_>J! 3jujljlJI oLuKJI 1— )L,V) <jl 

, (4_L_u (j^jJLo 
n J ^ ( rn<;rn ' 1 j 

^^jJi SJLjx! J 4 j A j ; ■ ^~ 4_c ^_<j^e_4 LjJJuv *-4-^>- Ju9 4_lL>J I Jl_j_>- j l^_Lc 

^ , ,. rrTl ljuk <jt LiJljuTljij j * u>LSj (Protista 1 "< < h'j^jJI) ^LJj^M 

^yJ] * ^jJt CiLul—^ J ^ -"'J 4 j i t "t,1 CjLJuI£U1 4_a j \r\ ] a j> j j'CTI 

^Protozoa l^j^jjiv-JI jt SlJ^V! oLilj j -*JL ^ La ^^3) ^Ll^_i_>Jl 

.,11 U Cj L« Lj jJ \ 1 ^ ' Aj^j CjLjI t <H ^J! c_ij-isi ^^-i-t CjLjjL^a 

(LLlL^j_jJI L^-Lc ^ t J_j-a jj^Id I i-jilTocJ ^yjJ^ C-iLilarj i ,,11 ^iajLJj _ 4_tL>Jl 3jLjj>-^ 
l£JLLA ((fungi j-L^dll jj^jj ^^oLiw ^ ^ j CjIj 4AILj 4_c^_<j_?e_flj 

4^Liilj (o^Ij-l^J! J-l.oTJ) Mobility 4^^>J1 ^ SjjloJI ^ ^Vl 
Qruj ^jjjl j tU ^Jok VI (cjLiL-U1 3 j chlorophyll J^j^Kll 
Ijl<l j j r . . .cjVL^*J1 ^j^t i) ^ J1j^>- i-iLJu 3_4 L_^_lJ! ^--WlJIH 
^>iaju (^yk: jl o"r Vi <".j^f ^pJI^ i(«Cuvalier Smith ("no . fiuJLalS')) Lfclj^x? 

O^^.iJ 1 4 j V I t j^o 4_i_j_A_d J^-rv. a J-ILci _ L^JL^l J— -t -1 _ uo_>Jl 

^^M, "> j Liajl oIjLlIII iaj^^-jm <Lt*_Lb^JJ 4^ jJ _ > ^' »c. ^-^3 .4-J1 Ai'tVl i^j^>Jl jjt >j .^-.^M 

.(^^l) ...Tropism ^Ljeli^l 

1*7 



4_j_t^3 jjjLai JU9 i Ljlj_ojJ)j_J I ^uiL 4 j j *f < 3 J_>-^ Jj-jxj (jl j_j_c . . , 

jjlc (JjJLal!! pjg^jjj ^ jJ! *^r> <^ <<~i V*fU >j-*-J 4_u.u-r.lL> (J^-M 

\]n m \a \ ?n y&jjt ^jJLa! ^^jjjUa 1 i,t, I Ijla _>*j - cjIjl^jJI 

:^JbJI ^1 <>_ 4,.^r,U __U_l__:| 4^I__I 

:ig_-JU« Empire Prokaryota (Monera) (j^ill __Uil ju ■ 
.Kingdom Archaeobacteria 4_<ijjl_JI L^pSLJI 4_-.<^ 
. Kingdom Eubacteria 4_jJL__>J1 L^pSLJI 4fLU_4 
: v J dl}[jeui en, p tX\j i Empire Eukaryota <jjU! CjLi.^j.-.-- ^Ljj^LIj^oI ■ 
.Kingdom Arehezoa 4_<uj__ll __l_l^_pJl 4iLU_4 
. Kingdom Protozoa 4_JjVl ^_pJI 4___*>j 
/**^Kingdom Chromista ^Lu-oVl 4^LL«^ 
-Kingdom Metaphyta (Plants) 4_uLl_J1 oLjjyJI 4__u_« 
.Kinngdom Fungi jW«\\ 
.Kingdom Metzoa 4_ul^>JI cjLj__JI 45LU-* 




4iK Jin «" niL I 4j>iUlj * j<il«Tl >jI jjJl c^-vjl j^aj Kingdom 4_J^J 4_l3 ^_>JI (*) 

. l^La VJU ( r >U! ujJLt,, 
...4_JLJ1j idl^jjJlj i\ j .^.-^.11 L_Jb*JcJI 
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J£ ^ pLCcU SjljUXl 2L2jjIaJI ^ 6 JLA J * jlj-sVl 

CiLdjVl ^ j> ^ a (Ljj j"< jjl) <jjJJl cjLuIju 

JL^-JJ jIU Ml'lVl ^1 4_3l__L^VL)J 

t Budding ^x. j-iill I^Wna <ys ^jIJjMJI >iL£il] 



^Llj^ 4_uajuaJt-4 jJ-C- 4.,y nil! ^j^a 4 d"< a L$_j| ^ < « » > i4_ijjLi m£1 4j^> i>> V L^>Ljx 

(j^jljpMJI jpliiJI ^ L-ssL^ Lc^j llUjla ^SLIj ,4jjijf ji c^jl^ 4_j^j> ^-Li-ob/l 
Lj>Lx jjjlj>J1 jj^iJI i mi m (Parthenogenesis (jjjutJI pL£l!l jjt 

4_jjua_uJl 4jJL>JI j j UT) 4_j_3j _ I JuJL>o 4_jjjj^M _ ^Lji^aVl ^Llj| 4ini^i>"io mJI 
iy* J 1 ' ^ ljr& ^JlJ—*-^ LSj-*— 3 ^^ j3l_iltJlj t JljJl^w -ij—^ (jj-IJ ^jl— (jjJ (j-a 

cjLjj. <oflT! ^>11 ^(-u-L>J I jjl^Lill u-jjLmJL ^jjj tCjLjlS jaHJI 

.Planktonic Crustacea ^jL^II 

4_jjL=e_jj| LjIj-jo ^t) lit (J—ojjhj 4 rr^UH <jj — _ ^fi — ^J" 1 -^ Cj (J? jjVlj 

4_jJLuaLisV ^jIj-jj-jlj 4jj3 lV< fl L_l_>. jJ j_j_JLi (J/OLjLLjJL I ^Ijl LgJj^>. O-ijl 
jjL^llI T ijr £ Lj4>j — uj tj\ A j lr «i "II ^ (jL^ jlj f<J iii f ^ttl ^jlSLill 

genetic )> L7 Ju_>JI r^j\ j "dl Cr l£. 3j jlJs ^ 3^ j j < SjLj} >j ^ <« 
J^vf cIh ^Ij i^tl pl.i j a t_o_ol£Lll j-a ju.v ttl -fc-j U_4 t « variability 

IjUe-cJ 4_jjLoJI j-^I^IaJI j-J^I *^LoJl1I L^j J«itj ^,111 4JL^_La]l ^1 u'tuXi} 

^yLL>Jl tl ^jfc <jjjIjJlII Sj^J CjJ^ 1 t ^ AV * jiLc (jyJUS" <U(,.i 1 ^ (jLfS^JI 

t4JL)^j ^jjS (^Jrjj'^l 4_<ukL^il ^yj-Lii (tl jJuLSI L ^L_>. ^L<Cafcl j j 

< rtiV^l LoJU£. ((5LL>J| 4jjiiJi» ^'j-^ ^IjjJl ^ 4_jJliJI 41^^11 CjIjuj 



\-a L_al. mi "i <i\ CjL_u*IjJlII l_3JU4> jL£ C.j -v (jg "Kjll jryLfc clot ^ 4J^VI 

CjIjLSLaI Cj^-BI^j lIlj-jv. mi t II (jj_oJI ^J^T< t n a *_>o «Qj|_jJl <lL>.jJU CjIjuj 

tjrul^Jl tlj-^l (jf ^yjLUIj CjLLljv i g j '°i f & A^ a 4_iJU_3tJI aJJt (jl Jj^l 

^_4> L^jl 4j^Sui,l Li^L-iJl «tiJ^LdU» <j1 : j^>-I j— ; j t "bj »C_>^L_c 1 Lg-u-) CjJl>o 

olUt> <ZjLuiIjJ c^-isl 1 JlSL&j ...4_L>.^o Jf> ^yS 1 4 , ,. ^ 4_j_S Ju>J ^jJI ^^LsJl 

.SLxojSJI 4 In ( il (jX. 4_)LwVI (j^o gj" Aj| 

Jj^flJI L)di^ 4-3 jj-*- - ' 3 (jr^ « 4 j j ! njl I ( J_<u>JI )> ^jjl xj ^-ljloI Cj^jJI ^ <>> ^ j 
( jjfj£LrJI 4_t_La_c. (jr £ 4_j_o_jSLJ1 CjLxijljj ^_jLIu OjL^q . j JLjJljkJI 

o!j i^jjjl^l Lljv jj j_i_J I ^lii ^1 ^yill cjLi^LfcjVI Ljr jt> f,>JL>JI 

4jJulgj1\ ^ 1>H>^ (Ih 4 * JUlj 4 j gin ">JI CjLujIjJlII tjLU 

4 t\^c jJiLULlI l^Jt£- ^-Li 4_ij_ajv i?JLA a t 4_ijl 1,1 CiLoL^JI 4_il luTJ I (j^AJ 
L^l£jj ^vjjl (Ji-1j CjLjjJlJI 4jjvf jjj^jj 4 i ^tl-l-i 1 1 (Ji-lj ^Jj-jIII lA-^*- o£5^ 

jyi Lflij^jLjs ^jL^ ^jlJI Jjl fill <j! Lq_^ t4 1^> flLc, oJL£ L^j ^ ^ "< ^j^a ( j^J _ ^Lt 

K^fijJLLsjjU < njj)) C-JiX ^jl JLJU 4wQ_J_2JI ( Jj-Lfi ^.1 <^>l i (J? -LLL>JI J^yJ^JllI 4_JU_C 

^1 JLo^i^l diJG ((jjLillj tl 4_b.Vl ^ ^ 4 ^ j,U til 4JU_^I 
^J-*-uL'i" 11 f.Lju2—C.\ c_-u_Sj_jj tCjLtl j_j_>JI (jy j3 4jj_i^sM j 3jj_^jJ1 4 t j j U I ^ j ^ 

^ ^Ij-UI jj-i-^j t viviparity SjV^JIj oviparity 4_LbLtVI ^^ALlbj . I ^ AM U jj 



<j— -a i-d Ij j-j— C 1j^_l1£j i4_uajl_t-<a_>.j ill Liuiaj i (j 1 j__j_>J I £jj— >1 t a 1" 

4_jU SJI ^ajl i U-^^^\3 j_jL£LMI ^i_jJLqju 4 flU"U CjLj2.j_ju3jJLI 

.((J-i-uLUll Lijvj]j-jj» ^i^- JlC Ij*3 cr^J' ^ - 4JL*£.U _ 

l-xjIj — >■ 4_JjLl) j^j-S (jOJK-tl — a (Jji—aJL (((j-u-JllajU mjb) ^ oJ^ 

4jrU.Tifl ^J^l : j mi r. £_<_utll1 (jjJLlI 4jI_£j l_3^L>- £_u3j^q ^pJI JjjjLHI! 

L^LJti] 4_uljjJI jljll jjj£3 <j3 ^ < 11 LMS. J£ Lgj ^fl mi" ^pJI 4_l^_l^J1_i 

(J-A *<_ T ifc 4_dLM1 4_l£_jJU j t( j^L ij Jlj CjLuaJjjJI \g <<a <j (J7 jJI) 4_^jjj_>J1 
4jj l\ 1) 4_iiajj_jJI jl j4-Lx.ll Ja-oJIj Sj^jvj^g Sjj-jusJ I tit U (j\jL>Jl jj£ij 

SjLiL-oJI (_aj^JaJJ L<L£j J-^^l jJLj JU>J jJI (jj£j-J a»l iri r 1 jj! jl J'S mi **i 1 1 

(jiJI 4_5j^IaJl (jl 4_LiJL>JIj . (or*-?! Till jjjSLMI 4jj_laj) jjj£jJ| 4 jU f ^Lul ^ 
jj*-ju 4_>*j_i ^yJI ljj^_u jT< j i^i rtT! jpLb 4^>JLjlL (((j-^uJliajU i njl» L^j -_£_L_L^aJ 
J^>ot (J jJI j£JI JL>JU I jufc ->Lujl ^ ^1 4_£jjla]l tiJljjJ j£- 1 fl« a 

4-3->J 4j jLlU 4_Jj Cr k. ^^LJLt J-aL£U( I jLJb JSLi .5 Jul jJl 4J1 r 1 4__3 
4J1 <ar I t"MU'a <4J9j i ■ a j> j r SJljJu* cljT ^1 L^^Uw jo J-*-£>jj jjJI 4Jojv^U,1 
. j*Ja£. £_a^LjJ1 j^JUl 4jL^j (jy^- (JLq-C- t j>o Lb^Lj Lo (J^ i^^- 4£j^uua 
4j] U^Jjt (jL^ 4 Ijl^ ^ 1 U-^l < _ r 3 jJbj t<j^J . . ^ ) ((^pt-jJLLaj U i njl » jSJj 
j **( V **< 1 1 (jr^j -kJI ^-i j^SLjJ Llil jj, \ Ml 4_L>.| jb (Jj — Sj AjjJoj ( _ ;? J_lJ 

4JL_» j^Laitj ^1 4j1 jJLfJJ ijJ^jJI iJ? -Lo <J l^ln m ojyi^ jljX. ^^JL^- (< Ul U) 
^1 jjI CjU] (Jji— <3j 1 — <j— ^ 1 iri j j i "1 j! j^-4J CjI Ml ^LiLj] j I J<^3 

^5 ^i-T I ^^jJL 1 o (ft ((^j-fcaJ llaj) U i imj 1 » (Jli t —*^J^i 

<d i C ^ < d i i ^ < ^\ ^w. ; ^^Jt> ^ O ^ * 1 4_<b I 1 **' 1 1 ' ** * L t I 1 fc\ t ) i i I t~ j in. 4Jli ^ l_3t_'3 

4^ o mi ^1 ^j-o-Jj) ^JLixb ^1 L<ul-i jjlajJ ^JL^-uaJl 4 j i ^jl i _ T Juu4J t jj^Ul 

d jla . j j_lu-U, I L^b jla ^Jl L^jj^j cjLqjJLl^o ^^o_>o c<_iL£' ^4_rvL>- j 

Lll Ml)) Jj-^-J jo l J j^yjl -J «■ jtl t-S , , « ^ \ 4__J__^> 1^ ->j| 

j<Jj (L^jjLc. £JLp (jl Jl U"i 1 \ 4 jU r I U^w J1jjJl>. ^ Juz. j£. J ^ t ,.U 
cr L-j>JI £^tjj_Jl VI jA Lo u rt ^Jl J-^oLjJI 1 jl-a (j! LLJLaj ^^Ja Vj jA > "<j 
4__<_u_aj jc ^ <-^i tfj ^ jJlj t 4j ^ ^ ^ jj U" T I 4 c j—x ^ ^ jj I 




j—t-j j n ^ I j) rt..- ft^j ^jj_jSLUI L_j ^jJj_u ^-l^. jji—^ Ojl? — sJI 

^L^jJI (jiajJ « tj;r £ljL(i» jn> ^ 1 a J-t 1 i W Jl (jj— oJ I ijr fl VI (( {j-uaJ Ltojj U mij I )) 
t j) i t4 ]n\ i n s B^.i.'v a CjLjjJju 4_j L*JL-u V Ls a. Sjjj-Jtl ^j-mJLs 4-jLUj ^jj i^i^kU 
(>U JLSj i(j*JL>JI L^la I Miij ^y-ii) Lgj] <ji£-T ^JLl ^1 mi f ^yic 

^1 g ml (Jj-OJ oLu JlIJI ^Lvjl ^,-3 < 1 d ( jJi_L>- -^J^J j»JLC UL>-V (j^jLifc 

4 Jr> jj g l_a J>j_j>-j (j^>lj_l_al 0jL_3 Lo_a i(y<uu>A\ (jjaSu ^,^3 ^yluVI 

Stensen& De «L_alj_j>. «(j mJL" <«» ^SUj j j ^ j>j »1 jj. i Ml 

3l (rttl 4^w!jll ^ jJuVl j i>i tH < n\ <_ i^Luo j_>- L^Liul^l ^ya Graff 

<L*Jslj 4_i_j_a^ r imj ^oJ oLuJuJl ^yjS eLtlaj^j j>jj*. j <jl j>-f-£- t ^>*jJI ^1 4-pJJtl 

Ij&aj .«K. E. Baer j^L r, mmj! JjL£» L^io£1 UjlI^ UYV V| 

jj^j*. Jj-uoLoJJjI ^j-a C<ti Lull's I ((^^jLk)) i^>»t 4_a_^*>UI CjIj m nil 

<j_a JJLC Jin 4_x£j-U j_aL>JLI ^IjJLJwI Jul) i^LvjJI jr^>- C^_3& 

jJ\jt «Spallanzani ^ I JJJ i > < » » ojuu « ijy ^e-j-»JLa» -j Uj-j (j-lLs-LJI 

Apt Jib jl^Jj ,«C. F. Wolff cJJjJs ciLjjjJa jl > ,,,L$» ^ «V. Haller 

(j I ^ I <sj (jrtJj>JI (.] us ^jpAJjJ ill (j-J^-lJI cUjjJI ^j^Jal — 3tj 

^ 4_jJLc -\_<a %X\ J j^jJI ^-uL^iVl ^ 4JbLUI j^Ll^J I Cm.-^. i(jr J_)JI ^Jll 
J^" ' " ^ (jj-^ i4oA_ilsjJI Ll>- jJ^jjJ I O^?L*j0 J^ i _ T i3 <Ly j f n T I CjLjj ft! 
jJuLi ^jl j "i ( nj-£y> pJb »1 oUtTI ^cic (jL£ (j^-iJI cdJj 

« V. Baer >^Lj oj-^^ «Heinrish Rathke ^jlj m a»j ((Christian Pander 

^jj^j CjIjJ^>. /^a ^ j JLaLui LL *2>J lJlx^j Julj VI ^gjLj^laJ 1 jjljusi ^qJ /^j jJI 

Jj-^kJI l-Sj-jljJI :^JL4_cl t".>^ .^LvjJI O"^^ t4Jjw^l 

l _ :r 2i ^jljUbLji^j ^l_>- jJI ^^fl tfj o mi" *>l La l^jjL^ 1 o ^ iulj^LjJI 4_j_4^j^_>J I 



t^j^V! 4_lj1 ^_lj>J1 It tjr 3 ^<jjl>J1 (jj^SLjJI JaLa-il <j_a y -yS, -jJ_C Jljv 

4 j <>m jtl 4_lL>J I ^-Iti" 4J2j^jo L^-a-Al ^J-^J (jia-ftJ <j£. 1^ r>>t ) <_JiLls*j 

4JL>-V| ^1^. <>jlaI ti L*j cjLjjI L-aU £j7 oj-L>J1 (jj^SLlJI 4_ijl__i-<j jl. »j 

, jlL>JI cjLL^ij /*^ol_J>LJLI1 JiL_a ^j^l <m u. ^ udljGT L;r ^ > _^!l 

(JIJlj ( _ r Lc- j ni <r ^-l^LjJ 1 (jj-jiJI CjI j m^-J iJ S 4jj-IaJjl <>JlA Cj JlJ^ 
4_ua_j«LaJI ^-j-ifcLaiJ ^j-u CjJ_>.^ <j1 SjljJUlJI LbLjI^a (j-u J^a ^jlSLs <«^JL_lLIu» j 

_ «Remak l£JUjj» LaI^jvI ^j^t-all ^Llj ^^Ic *iLl> VI - Sjl^I^ 4 jt^ 
1 $h m."<« jls ((liijgi tfjf» j^U!) ^LpJU 4 j Lu.it L Lai . ^ AoY L^Iiclj 

JljvI cJ^f-li <j£!j O*-?^' J-*-^ U-^ (Jd>^ (j-^ Oli 

< nM,"<o) «Miescher j ml,j ^» tj! ^"L^ tQr^l lV<<VI ^jJla -uu LaLc cAajjI 

4-jI p.tJ w_L) SjLiil ((4_ua_ij» _> _ ^AVi ^Lx. L - r ^ - 1 ^ i mij ^(^jijjJI ^jst a >J) 

j^iij ^juJa (jl (^Jl _ IjjSLaj . . . (4 j «S j i\\ 4_jJL>JI f\ mi riM) 

^_j_jJLI 3l^J (J-L) : j-A t^-ljj ( j-a-xj>JI (jl ^jrlc- (JjJjlII (j\-Lj>. jjj) Ji-ULti T \ 

^juiibJI dJs^ 4j_iiu L^Ljs^ t 4_uljL-JI ol jlj>JI (>o 4.^ Lj^tj oLiLS" :Tunicates oLJMJlII (*) 

f^j\ ijJb (C<J1 JlL>JI oLxSj-iiij 4_u5lx5_>J1 ol At ->Jl (jij 1 ^ « i XjJ. A i <i j ( m"t 4_j_4_&I L^Jj ^4_ljj j^j I j 

.(^^ll!) oLL^^Ul 



Cf^*- (J-uqjLSJI ^^Aaj Jjrala Cy*J-? (J^ -3 ^ <j ^ loTt^t JU9 ^jL£ 4iijii^ aJJttj 

.«Koe]reuter jujjjJaS')) J!u cjLjLIII 

0' Cr^I OJL^ 4^*^ 4-ijl cljl ^-lojjj J-JtJJ1 I Jufc JJo JL,dt S^-L^jJl 

l_ »A iSl^LtuJLl ^ JL^ tjr L^ Llx>JI^ c-ilj) i^i Tl J-cJljej I— cA^L^a i4_j_3E^>. 1 o ^jfo 

4 t>\ j j tl (j | 4 to^ ^La ^j^o 1 ofl"HjJftj ^J^l Sj^Lill jL-ojI ^> 1 V"i mi I Jl3^ 

Ji^>-J I^jU3j-jl3 Lj3 < 1 ^"f i>»Lj (jyjJi ^^-i 4 i ti i O -4 Cr^I L<fcj|>taJ 

^ 1 o /pt 4 U (jvx- \ m<U Jl_>-I J^-l J 1 j n *i i m t, I ±j a 1 f ^j^J ^ jj^jl 

dlx— 4 u I Ijj n lUlj j jCij ^j—LaJLl ^ Jj— <uVl 1jl_^J unfolding < U i .,i 
cj_ ii-JI ^ ' «" ^ 1 J evolution u a 4_iij >■ Ml a 4 A K 4 jl o %\\ 

4_>-L>0 4 j jt ^j-^-^Jtl L )^'*- filL) ^jSLoj 4_jI - 4_jj tn>TI ijj — £ jl^aj Jjl 

^j^^jf ,jt (jlal^l^! j-A ^1 1 nil m,uJI 4j^la_Ll rt,l jljdjs*^l ^jL^ JloJj 

ljub ^j-«J • I — 4_!xjj j 3jj_uO 4JL>.| JLi ^gj^cj (jl J_3 V ^1 i r? " , cu.t,1 Jj — ill 

.uTheory of emboitment 4^jL_LuaJI jt 4jj^ij» ,„j Li Lm.\ jj^MI 

: ^ ^1 "■ mi "1,1 jj— dJI ^_i-k> ^ — c ^j-c < ^"j-U (JIJ— t-uJl (jl — £ 

.(^^l) ^tIaIIj (ji^LI ^ evolution unfolding Ji^afcLa 4jLilJI (*) 



^Jj _ ( rt Cu_)L£ ijJI JL)I mi ill JL VI ^^-O JLJ JUlJI (jSll^ tfljLl .Ju 1 <l ^'tfl 

1 ) 4jj-Lo <JiJ J> La^iSLo Lj^-ju L<sj^ _ jjj i a 

jJbj^Jj^)) l_jfcl^_>*! ( _ 7 jJI hj\jt "ill c_jjL>ij ^ji-jj (J-jua-ij (j\juud\ <"> tj 

_ ^Vtj ujVI til! >L^1 ^^ic J_JjJ1 c^ajLs j ^Lc ^ «Koelreuter 

ijr lc 4_11 jJI ^-jLllII olxJt (j I j-j.r. , 4_jj jJI L^ajLua-i^ JU Jl_=kj _ ^jl > n'llb 
^CjDLjj ^Ic L$jV 4Jb^io Sj-J-iJ 4Jj ^ a ddla Ju9 4 n ->Jl 

t^ufc-^Io (j^.U,"( ^jjc 4-5-j_5u>J! ^jub ujLjJl! Lx^LS" 1 Ila 

(JLi-xJ! (jy^ LaLu ^-loIj ujVl CjI n (j-U £_*_j>JI (j| C* ' j *CjU(j_lj>J| 

qAhjj iljjLo^l ^ 4jljLAJI Regeneration ^1 i^rVl ^-bj^ju 4jU r 

L-4>La- miM >^-^' 5 t j jU ol j - Lij.jfe^. _ L$jl (Jj tLr L_jSJI J*s t 1 

LoLa-> 4_lIL>. In'*) Cj^aj^Jl |»j^jjluij 4_Li^ ^jj ^jj) lI^j ^lirttl <JSLJu!i]1 4\jjJaui 

j_>a ,,nn 1 .ul «C. F. Wolff (-Jl1j_^)> i ^ jlr Jllol (iJLi^js jl) 4 j ^jLi*. 
j «.u.n ^ < ii til ^cJ 4j[^JaJjl ^Jub <jl ^_jjC .«^5>J1 ^t^U» : 4 a\JL!l I <ft *ji tl~> 
VI ^jJoju V ^Lw jJi 4 <^j;j * Lc Juo-tb VJ (jr LaAJ V ^, \ n i^ttt 4_i-b_o ^j? 
t4iilr< -^tl 4jLua£,l (^A-^^l <jje.ijtul ^jLxu 4_jl »r ^ i m tfl L^ji <Jj . Lvjj^fl 

^ 1 jlij A 7 Vis essentialis La>j <uMii ^^Ul 4-uL>JI 3j-ail djub 

S4_lcjJJ !j i^t V"i1I 4jvjjJI jjuis ^ lr 



^gj ji^'tVi oaiJI Sjjiy 4 jM'tMJI "L^KJI JjLSj ^UjI j j i «"i v>^^ >^ ^xpi j^^ 1 (*) 

(^^Ul) Vis essentialis 




(jl Jut_i 4_ujLJw j <4_JjlJI LgJ C-uLS" (jr suLljJI (jjjSLlll 4-1 ^ IVi fj\ (jy ic 
^ Ly ij<uu (jLjSJ jjf ^1 < nm<" ,„i <jl 0-^ <^^>JL1 ^H*-^ CjLu^IJI J£ 
I j-j-tt c IjjlJ ^JLjJj^JI ^jjj^jJI tLojj-La '"'J'V 1 J*C frj t<_jl i VI 4jjJl>JI 4juajjJl 

Jjl l_L Genetics cjliijjjJll ^dc LajLi^, ij^jj <» *\\ (jj-Hl Jo " m a (jh-^- 

L y ! ajLua_>JI <j1 <j^a 4jljjJl tLoJX. 4_jJ] JjuajJ La £j_ (J3 3 <J-^>JI J- 3 *-* gjt"f>» 
Jl i4.jQ.mlj) j^>lia L*AJU>-1 r^jt^j L^J 4 j -nil CjLuISJI gjj 5)_l^JL1 

t 4_Jl t "n L^j L;r lJl Sj^UkJI 4j1 n ^ ^La--v jjkj t «Phenotype c-«jjji-Lfl» 
Lt JLl^JI (.m^jJUI jjkj «Genotype <., j"jn>» Jl :4 <i ml j) ^LiJl ^^Ij 

Jli 4_j>.jj _ 4_uL>JI 3ljj £jr fl 4_L*SLo (j^o _ j-flJa CjI d ^ Jut) jJjJjj jJI 

frLLjj . 4 CjjL£ <jl _Lt_i S^jfcUa ^xjuolj! 4_<Lu3 Jii jj ^1 4jjJJLl uIjLjLcjJI 

j *s* <« t ^ ol *!1 JjJL_jJI j_A ^ =>JLI 0Jj_^jJ ((L-x-LJjM •>.)) Jl <jj^J ^-l^- 1 <jr-^ 

_ ^jjjl-sTJI CjLjJL«_C. 4_<x£lje-ju _ I— uaj 1 4_<_u_nj jJb tjj^ 1 a ^ t« (J? JjL^Jl (Jl£ m"tU 
^^JjSj JLaJl^l *. ^jfc 4l i^rrsllj t (( (j?-*-! LjljJ 1 J^J^SjJ I » j—ua-uJ ^ plttl J-jJljJI j-<fc 
. 4juajj-J I ^Jt 4JSL<IIl L o jJLu 5 Jo- lj 4_lL>. /ys cl i^if V I j-LaTt-fl (j^i>- 
( JJkJUl J-L&L^a j_>- I (J-C ^LjJjM £jj-J 4-_tjjj^>Jl Lj_>>jJj_LjJI ^jJX, cLa- 

t^ic J^- (ll a Genetic Program ^ m ^sli _^_J ^JaLiiI^l jjl olr ^1^1 L=jlLc 

OjjJ (j-ujLa-J dt-L A Cjj^stjjJl ^J] _ CjI t^tjj^Jlj jj-^Lj-^JI J^Li- j j r A _ ^jpjj VI 
^jjjjVl ^j-J 4jLLuo (jy <3 ^LLa^a _ (jrtJ>. JVj^J (j I ^ ),^"n I jk£L<fcj t j j^ jJLl ^jjjJLl 
. £_iLllJU ^jjSjJI J^aLcj (jy Ju_Ul JjC uj.ill JjaLc ^jK-i jjHU 4l *»■ 0^ ^jj Lcil _ 

.(j^-Sj^iJl ijKj ^IjJJl 4jL$J OJtxbj dU Juj 

5K Mil -T <r^i 11 rill 1 ^ J > JjXj ^ySJI SjLJj^oJ'l <JLj>J1 <"fin jl ^JUbj 

J^j>JI £jy JS LJ7 jl_l_Jo j_at IjL^S 1 4_i j 1 1 ^1 " d jJ^lJ ^QjJbLlja Z)- ^-^ 'Jh 4_j_^jJj_iJ 
^ jjl i^jLj-ajJI /j_c j c't\\ tiiHIjU 4 ji. Jul (Jj-<^jLjLjJJ Cm ^ i tjr >. jJ j_LjJ I 

1 3 A ^ ' JlJI cJ,_>JI Cj 1 n ( r> I jJ, Ldjl U a Jj rtU La_x^3j p ' ^ (Jl^ ^ 

L^-lS LiiLyi CjI <i j^ml 1 fljlr ^jj^LiJ ^^1^1 <4 ^ j^*>Jl *^>>- J-I L*iJ 

cLjlI| d U, ■ <Aj\ ( Ji*^ ^j-^ ^ ^xstLJuakl\ (J->JI ^^1 Jj^uDjJI ^jl .^JoLi. j-^tJ ijr l£. 
4j5e_fljj 4j jl i>>~it,l (. IjV I J^ /__ya L>JLjua ^ n m La (j-u i-d-Jjlll ^o3 t^LLai-Vl 

. 4Lalil« 4_jjJ^j 



L>Lk J£ I itiM m£JlJ1 Ur^L*d] 5 i r.i'TL 1 r>ij| ^-L-Jr ,^ |ju*J iL^MLjl mii A 

i i 4_cu-)La&H-a L^jjLa jJuJ 3ju>.!j 4_lL>- ^j4s_a iCjjj^tjjJl ^jjo 4 n 1 1 4jI i>>r 1 

1 gin ^ i i-M <±m "fcj i3jL>.I^Jl 4_xL>JI <?Jufc ^1 (d n'll (j-C. 4_>oLi!l Lj^L>JI Cjj-iL^ 

3LL3J1 Lj^L>.j ^ 1 jL^>JI Lj^L^. ^LIjo dlj-j L« 4 o j mi ->JI jj^UI ^ 

^1 4^aLbl ( jL^jjMJ SLcjuo jJt\ ^loJI j_l^T Juk 3-jU"Jl 3 ^jfclio ^jl ^4j o in fltl 

^yS _ I i ii a >" <jt JLju L;r J-jv Luaj o r (JJjJJkJI JjLd_lJt 4 K *j a djJilj J-joJj 

<ji_L>JI m^ * J 111 L-a (J£ (j I jj^s _ ^ mi r £_j_uLlll {JjJal\ CjI j i j iLcj 
JoJ cc-TJbj 4_jjj^*LjjJl 4_jJ_>J | 3l jj 3j r>"i mi 1,1 oLu_>J I Jji_dJ LiL-u 
^q-m>J I 4_lL>. 31 jj (j 1 I Jul « (jLaJ-Jj » ^Cj Jl3 j . CjLo ^_l^j_*sjj>J\J I t _ y lc 

S^jj^jJI 4^1 or tLul Lsr ^ U^L>JI 4 fij i .i -vJl jj^j-oil oJufc J£ I Mi'n ^jl 

\ I^i mi ^JJJJ ^^JS ^J-L^TI ^^iaJLj cZjj J — >• (^slj^L-Sl jjfe j_j i it rtl i-Lr> mm! (jL^ 

_ JL>JI 1 Jui>5 i^^/l 4_J_>J| ^\ , ,i?')\ /jX. (jAo^LlJI jry-JL>JI ^yiil CjLoj_i_uJjOJ^SLII 
i^j-Ljj^JI ^£ (J^Iuj-LlII ( J^LlL>J1 c-3^ilt=^! ^1 m^JJj^j _ I n jl^ Lj-^jO 

(jylll 4j_Lu>Jl j-uoLlaJI 4_j_cjj cr^ 1 '^^-^ La-Ajj^*-* ^ ^''J ^ 0^3 

JLuLb dJLA m^jI i n",U js_lC ^jjjJlJI 4jjJ^a_i t"<jfc>->. Jt^j . L^^jLo (jt j3 ■ " * j> ^ " ■ 

«RoilX jj» li^jvLJl ^Ll5 ^j^o ^x.^Jl cr^ 1 ^ a ^ c ' L>^J-^ lf 4_ilj-^ j o*i i nl 4(3^^ 
i^jL_uJlXl j_i_c. 4-j^Ikj f*>tn <t,l 4J^LoAj LkJLjJLalLj ^ AAV ^Lc 

^ ^ j ^ h ts> \ ^] 3j_*IiLlj<3j 4_L>Lcii_u 3tjjJ1 ^ i (i a 'i ~) V 1 jLoHs i 4_j>-_l.>- io 
^yjjl 3jl^_«JLI CjI jlaSJI <?Jufc J£ V Ju ^>Cjj_LjJ1 ->iJI m^Jl2wV 3l I <t ^ < ^ 

ij7 3 (j j-.Lj>. ^Jj "t-j i.ui I oJLjfcLti Ljs 4j^Ja_Lll dJJj Jli 4_}j » : 4J 

^.U mi n C1j Lo ^_i_u ^ j 4-J-l-^JI 3-sULl ^1 \rT(\\ ^jTt.aW ^\ i » n iVl 

> (j-^uJ IlLAj (3jUju 4jvjj ^1 4juijL?tLa j^iil 3l jjJI 3jLo O-il^ I jl 



k j^l ^-iit3 4 — in fM <ji ^UdI^JI ^j^O (jL-^J . 4_JLl!l ^lj_C.VI (jjl* £uJj—>.\ 

L7 J_ii C/-jj> >• I ^yUl <c>l ji_a>! iiui.1 fj^i* > <Gj ^IM 1 — 4 jjfc ^Jj) ^,.rJ 1 Ijub <. t « i mi 

^JLJI L}LJJI er^i <<->LLiL£JI ^ ^-In "ill 4 i!o «t 3 jSLJLI J^ljAI 

i^4jJajj_jJ! ) ,» VI 4_jL>J I l>^- I <j ' ^ y I JL>- i nl~i^=3 4_Lc 4_^jL(J1 

^jSLgj t nj^*^ . 1 i^jl t— S^LLi-Vl 3 Ju J-oi i >i r Sj^jv 1 1 q I a 1 inn <jl 4_»-jjJ 
i-ro mi rnl JU3 C^_jL£ ^Vl 4_jl^iJ 4 jJLiaII SjUI q] jJ CUJu^fcJ <jt ^ 

(jjo lJu£LjJI j^-Lc L^jjjJs (. a 1" Tfcj SjSLjJLI cj! yUM q] ^^l-LLs td)L_jl j_j_>JI 
L>-a jL-£^>JI L4J ^jjj^" t m 3jjL=tlll L>L>JI (j^o >L_oj ^VlS L^jLa iascidian 

(jl " -^"LlJI ^jLjJjVI jl>JI t J i^n n L^j? jJ 4_J-V It ^^Hl 1 in n'y 

mosaic or jj 2JU ^j-j^SLlII jl ^pSLuljjJLI ^j^rJI ^ IU .^1 a 4 A^. ^\ U! 

^-MiJiVI ^ (j^l>oLlII tjrO jl^Jf (jt jL^j JjLHL .determinate development 
4 t ni cru^^ jLjtlll^ L^iLd tSea urchin >^e_±]| j ^ 4 ^ JjVl 

^ciLa-usI j^Lc-Tt tl (j^s I J_>. (_JilL>Jll t U o < 1 1 I JLAj . j-t. '^1 1 ^?e_3e_t ^SJ (J/Cb J)1_C 

^—aVl jlj U^oj .regulative development ^>^JLI ^jj^jJLj 4 "1 j ^ ml 

* La.c > ^yix. ^uj cjLc-j^^—^JsI j^-itSLII ji^jJI (jl cA-P i la j 3 «"i 

. ^ <1 (ti ^yJ JUb (>U « f ii ^HuQ 

C^jL^ Ujj 3jl_JjJ1 4jjjLJI L}L>JI (jrj-i CjUs>< "i-vVI djuAj i4luol_3 4_4sLc ^j-u-l^I 




jl>-1^j cj^Lv ijy ^ LqJoj i L^j Liu (jlSLo L^L>Jl a j_a> ijr Lu cj*VL>Jt ^ia-*_> 

. I^JTT fl IjJLl Jj^ls CxBjJ CxjLflJ £_liijJ1 

I JL^J (j^jJI £_dLjj_J1 <j| La-£ (jj-JJ *-^3 j-J-JLJJ l_)L>.Ll."i.'vI (jr^j) 4_lL>J| 

^yu_->Jl (Up i II L yS C-Jbe <_uj L&jl^JsJ J^t i ft (^J^M ^-j— a ^If. J. {i n Jal inftl 

'3^' 3j-ibUi (Jf ^ 4_jjLu^JI 4_jj^Iaj a^juuisLjLJi JL<_3 LajJLc (((jLaJjl^)) J Li 

3_iUU ^jl M r<U j^ii jjjj-jJI 4jjJ^jj L^J ^LL>JI j-i-LairJl c^Lv jLiitj'^Li jjL 

CJ^jfcjjiJ 4__j2jJl!! CjLuaII (jl 4 j ^1 JjlojJIII {jC J-^l La J-A i JLA^ 

i (jr ltl>Jl (jj^jJl ^yJjVl J^ljJLl jLa1>.| JUU VI l^oL^4J j*J-dJ V 0_jJl>J1 
jljJU J^JJ 4j_^ JLjJLj>o (j^n jU l^J j^SL^lj ^ylll 4jri j<M t jjC VI Jj-u jJLuk ji 

Ij-l^ (JljL* J1J_i-uJ1 Ijla ^-il^^ ol W*d3-i^J 4 i^h^jJI ^-a O^So ^,-9 4JL>.Ijl1I 
LjjjJI cjU;1 n >M3I ^ys Vl_i_a Il-^L ^jL q " Tl u^lL^j jyj jujJL! Js\ i^i 

JjLu J^vj C f; ijv i(4_4=u-->JI jl SLulj jljujJl) Ij^jLcj_uJI JuJl^JLj 

oJJt LjM-^ (jl ij^a ^clC^I u \c 4 -> ^ 3ji_c l_)Ij1 id a 4_jl Jl_JI (j-* 1l_^L_j L^LjJI 



4_j1>J1 ^y^Li ff "t j i it Qji t-i °\ (jja C < A **( (."til 4.j 1^- Qji CjI tliJ CiljLiall 

JjLajJI ujjL-uI <jf LiLlj ^ i Kaj . LmijlII 4_)jLa 4 j ojto i~l ye djjjj-uaJb M^a^feJ 4j <<oj jtl 

j^DjJLjilj i£-u*\ j ^liaj jjLl ^liaJI L^Ln- SjjtJk CjJL>u t-u_>- ifcjljjLaiJL^ Liiij j-j^I 
tiJJi 4_i_^lJj ^^JLuLsJl ( jj^aJl -tt/yitl 1 JlAj .m£j_L>JI it*u J^a 4_Allit_4 t-SjjJaJ 

c_-juj t". j ;4-ihJ>JLl 4.U..1.-JLI i_fljjJa]1 ujgl "1 1 L>LkII 

Jj_a 4jjLiIua 4_ul^-p. i, i • Jo ^I^jI (j-u jJj (CjLjj1_5-oJIj I .foil <j-u lUti'l (j-tijj 

«4Jj£Lx1j» (iJlJjb (jl Jj-dJI J-q-se^aj .(CjLjlJLiJI 4JU-l^Iw) CjLJL_>JIj jJL>JI CjLj£j_<I» 
tjy £ j-jj^JI (_^>-iIi (jyij 1 ^<-L) L_a^LjL>>VI ijjj ^ni-sJI (jj^Ul JaUjl (j-fl 4-Cj.La 

. L^j Uj^Jll .Un.yi ^ 3joLJI J^I^L jjbiJ SjlJjJI L>UJI 4aLl^ 4jvj j 
Germ Layers >*Jf 4dUJ^f 444^ 

^jJlJa (LaLaj lilijlJ i-iJLioa ' j-^H ^J-H^ ^* 4<( >-^W (JJ-^^J ^j^W*^ 
4 ^-.Itftl <-uj Sj^LII <?JlA . cij—c oj ,,.4*1 ^ ^uul ^1 Cjl^-ja j^^jLoj 4 Jl 

4_L_tir ^1 JjrtjjLfl I^Aj^o (J^-Ij 4 • .(j ^jl LajIjl>- (j-a *0-^ u-l> La ^oj tblastula 
4_j_5-jL>J1 j ^ (jj<s La^^ 1 -^ «gastmla 4J " > oL>.)> Jl ^ <t < <ij <jL*J& 
. in hi ij iendoderm ^jj^juVI ^ 4 .< « "> 4 j 1-^1 jJl^ ecto-derm "< 4.mi 

4oJIj 4 ii iU j:jJuj iJ ^\ ciUj ^jJ_Lfl (j^r^iUj! (j\J 4 lj ♦ 4 (jloLua Lj^JkJI < 

.«mesoderm ^.jjjj3_JLl)) ^ ■ AUiufu* 
( \ AYA) Sll^ Mir ^jl>-Lj clJJj juu^ t^L^jJI ^ UIij! Lajj^vj «jJuLj» 

< Mt mj jjja CjI jl i,^Jl ^jjJ La Al>-\ iJ7 % Luaj| C li a jUll o JlA J5j_ >-J CL*_u dJJj JUlj^ 



cjL^^JL Ijj^-a 'VjLUs i jlL>JI cjLjJ^-i ^ Ujl») nonchordata cj! jL -»MJl 
I j, x.-vfj t (4jr U.«t,La 4j Uij^JLa 4_JLUJI <jljbjJL£ J^-j^l cjLL-^L^ 
^j^yi ojujui 1 ^j*^ ^n->jl jtju>. 4_LoJj.ijl Jlaj t coelenterates e_3j-»JI 

juj Vifbj cjUjISUI J£ ^ L^jI ju L;r A 3rtjW> J£ <j-o L^jLjij c-JLp ^ylll ^Li^VI 
»1 <>>rVl jljjl^J »_jjL>o jl L;r lc <j-uj-i-VI Cyfta .'t^iTL ^jjj^aIJ 43}L£. 3 1 jjU Jjjv 

. si iinf <jJo£i ^ ^ tjil^ll Lij^j ^ djMiJI CjLLlaJ! 

CLtJ JUS- Ti— Lo J-ft-J 3 JuJ^>- 4_Lv^_4 4_A^OftJ^J>Ji CjUo-jJoJl 4_<_uljJ CaL>0 Ju_ilj 

^^Ul 4jst_4-ujV! JJij oLlU-C ijuslitJj ( ( _ ;t jJ j jj?bJJI <U^Vl fdc (J& 4_ljv|j^j>JI CjIj In"!! 
jjj LtJSjILa J^Lj Lo ^1 (^jjj 4jI£Lo (j-o CjI a jlnfl tfJLA (VJ *J^>- (J> I J-^J (jl ClujI 
Jljw I (jrUjw ^ m *v ^ajJoJL^VI L^L>- ^jJ^ju C< C.jJa\ :^VaX\ Jj i < <t ^If. j t <jJ3 
L^JjO Lui <j ^Jj t4 jj <*nf L^L>- ^1 JjjtjJI 0_0ia_>- L3 i Lt>-jLi. Cj£-jj^ CjLajLo^jJI 
L)^l_>- £ja fl "II ^yi L^jL-Oj— ^ jjfc guol^t ( t i j m llj tJaJLJa JlL>JI L^ ^ VI 

J-J&\ J-} (jrl] L^Jj^>iJ (^l) Lkj-jLoj CxL-olj^ ^j-ubtlJ ^ fUjH t Jua^ae-ILII ^1 j»jJ^JuVl 

l \ ((Jji-ol^Ii!!)) ^jj Ci ; l> i(j^L>Jl ^.Ltt -v- 4 j t j i In 1 1 L^jI^LoI L^jLdxi tjj-A^a 
2L3^L«J1 i>JLA j luis JitJ Lo CjjJo- JlIc VI j (gin" V 4_uai. cJuSuJI £ _ r Lc I^jjJlS JIsj^ 
.(^xuj>J1 ^jL>. LuL^J l^lrt^i L^jl-usIjjO j-ujlL) j 4 At j j In f I 
^wo ^ tj jUtl L^lLalil (^l) L^L>JI (^pxiJ jjt < n im'^I tiJJls ^Juc 3 a^Ll 5 

SjUTI jj^j 5 jifliSoJI 4^MaJI SjlajIs ^_uu ^^j-*-u>Jl ^ (.<i-w J^-l^ jj>.\ ^Jl 

i^j-iJj-J-ll 4 i In L-Ju-ija uiiilitj 5j_?c_^JI tfjL^J 4^3t_ujj . . . (jr i_uj>JI ^jj^Hll 
L^Li- j_>.VI 1 , g <>> t i j t4_A^QjJj) **i ^) Lj^M — ^j^o I — (Iuj 4_ijv VI ,_^t j 




.Induction <±jHLxI^VI S^aLU ^ o < „1 4_ L I <ir ^ t j^L^JU 4aUUl L^jjj 

^1 rt T .11 

^y-'u y ^^Ljj_J 1 <i j j no (jL^ I 4 ^ i3jJL_ft^<jj 4_1>Ij 4_JLj^Laj ^-jj — L>Jl 
1 a t^U 3jjL>J,l <L?txAij^l 4_tCjjJ Li£j jkjLjj (Jj^>-I Cr^ >^ '^J^ -1-0 

t jt (j! ^IjJLal ^JJ 4_LjLx!l 4JL>JI cZjjI Jl-Uj ...4 in ^tl 

<J (>i f VI Ly Jl j.J «*lS I ^JU ^If , 4jt_tuj| ^j^J LAjjL*J Lfl (( jJlJw )) L7 ic SjJLaJ I 4 -LU->J I 
. ((CjIIo-" f nVl » ^jlu\ 3jJLaJI j^ylc Jjila I JL9J iL^J SjjJLlI 

4niif (jj^j (jr^- ^ * ^ f L^l^' cr^' SjljIjJI cUjj^Lj « Spemann jUoiLu» 

t4jj«ijjijj^l 4_jl3j Lui n (j-i-*^ 4 m-tr <jl uiijjJiJll^ i^jLiiiaJI <jAtJ 4_L>-I t _ y 3 (j'U'-H 

(jj^uj idil o e>JJt> c_3^1jL) « jL«_lxlu)) ^LJb Jl^Jj 4 L^JLa OJ^-^ Cjy-^ ^^J-^^ 

4 i o J r (jJ^-J 4_aU_c «Cf> " i rM)) 4j7 Ul (jr 4 «CjLflJtJJLl)) cdJC (jl dJJj ur _La_o a . 4 < ,,J C. 
t^lVf" (aiVl ljuk <je_Le» ((pL^J,' <-u» j--uiej (jy^-l^ i4_usjj^j^Vl 4jl5^JI ciAJj l/UlII 

3 i ii, \ f JLa _ (>y_>Jl jlL>. /y 3 0^^—°^ ^ 1 ^ ^ jjj ^jL^jjc-UI <iUj 

^ LfcJuu ^jl^ L^_4 4ju3j ^ /jix. 4-uuJlc cJ^S^ ...(LlUI ^jJ^IfTl _ tjrudl 
^j-a 4_l>sjJj^I 4_jl3j L^x4 ^ l_)jL>iJ ijX. ^j^vl ^CJ ... jrydJ u t jjlnTl ^jll 

^ j . 4 j t_u U 4_xjjJlC CxJ^j L_jjL?tjJl ^-x<u>- . . • ^4 i hi \*\\ ^j-j^jJ 4 i^-> 

^Li_Ja!l rj-a ^j^] ^IjJiI (^k. jL^j Oi>^' aA-^Li >*\ 4_1^V CjL^jI 

<) i^f. 3l_iTu-> ^jl » ^jIj ti 4_L>.| ^ic, t_ijlj5e_l!l ^^-i-l 4,1 mi < u 
1 j It 11 4 a Mill)) i.iiJ Lftja U^-^ 0' '"^'"^ <^,»11 L-ij—uVI ^L.lL>. 
4_LtiiJLa clLxoj -j.^ ^ y til ujj_jj^/I ^^j^So JjuilLi JLcJ^Ti ^ jjl ^jfc <(4_-rl(i oil 



«4.rt Mill)) lLUj <jl «^jL^j ^jlojjiil I JJb j j < «irt"tj , . >tJ -*u<>Jl ' < u AjajJLa 

^.^jjla.^lmVI jj^M I ju* (j-c Jjj <»U jjb ^Organizer L« ^ ^9 i*» L$_j_2 

t-jjLfclJl LlLLail a ... j»j_cjJ.1 joJaill cd-Tll 4_i£ g.^L-y*< .ujV ^j_**-3e_d ^'0,1 JoL-Ju 

»(4jj t'nc jj£ CjjI^ jJ ^^^l^- 4_^aLcj£ J I jji ^1 j 4_p- jv-lC <>U >a» 

Sjjfclii 5 t 1 jUj CjL ^ In 'til lLLI'i 4j£ Ly Jk *j-uaJI (>a Jj}J11 cLalV 4iv^l 
jj_jua3 4_jjLl*_j^ SjL-ilul)) ^la-ill <jl Cjj-stJI tilJj Sj-A t j^aiitju_aJ^ iCjlllstLuu^l 

. 4 <j-t-<s <4-dJjiau j>L_j*>L>. <U uini CJj— J_>dl ^ j< iJJI LaLSJjj JloL>Jl £__t_uaj1 ^j-^ 

(^j JjL^t_ja «UrJJJi>J» JT>-C. a ^^a^-jfaJ, .ml I "n-V -v. Cjj ~*--.\\\ oA A Cj — tJa-Sf J aJj 

i4-_uL^jSUl SjLii/^l lLLJj 4,. *-ulr> 1 <i<j aa ,4jj<^«TI 4jb_uujV| iUhmio ^^-3 4 jlc La 

j.j i (ij jJI (Jjl t^j^m^l <jjj£jJI ol-iUf. < jr _3 4 — La (oL_jjlJLi!l (J7 __5 L*£) ^ -tJr> TlL! 

.(^IjljjJI^ LujJI cjL^UjsMII ^ U£) ULuu j^JLa L=r Lo^ ^oLi^J Uaj 

L^-Sjlx^u JaLujIj L^LJkJI ^ru Ci^Lcl ti ~t)\ 4_ta)|jJ clijjlaj Cu_3jJl JJI>*JJ 

4_j_i_i L ,^U>> ^LjJUo 4jj1>JI 4 j mi r VI ^-ajLua^x 4_j_£ Ji=c3 j tTopobiology 

:Recapitulation yii'^l'H 

j^Id (Jj-S) J mi C, ^ulUjI (JJ^JI j^lUd ^1 jjlxtJl *J^"^ i^UL-f-JoJ! ^1 »ifrt ^->^J 

((Meckel- Serres 4^^ _ JSLi_a» ^^njrj '(u^ lJu^j JljjtJ JUcI 

a i if I La oLvjJ t (jr jj^j}\ (j^j-II (j-* 5 1 ^ L-< i.aJtLj t4_pj| CjUjISJI 

4jL^ ^ 4_Ljl^»Jl 4lic<JJ ^nutrTM J< j^tl j-^-lj) « Scala Naturae 4t j.kll ( «iu J )) 

>Aj ^ 4_b.Vl <;L*k. Jl^vI ^Lc ^l^w ,. 4 (j_jLwJI Ji^ nil 

1 jla tCjLujLj^ 4_Lv! ^ 4-4-^.ut j>. i i j*sl^j Jj^xj 4_al .^"i ^1 « Rathke 




.«3tj il^tl ^Ljj)) (^yl^- L^Mj-u! L^il>o jjylll ^Lfljj^l cjL>.jjJ SjJoUII <L>Ij*cj 
j^lJl) ((Recapitulation Theory ^LSjjVI r>j t-MU ifjiaj cjjJj Ij^Iaj 
43 j U i ^ j «Meckel- Serre,s Law « „ _ JiLix <j>$jL3» Liajl L&Jj jLiu 

jjj^J 1 4-j^JLiJ1 jljJoVl . Sjjj-j^aJ 1 4_L>.^__4 _ JL-l-jlj 4 j < ^ » " 1, 1 CjI_1j15L!I » : j_A 
4_ujJl>JI CjIjlaI Mill (j^t > jj I ^jjo ^iX.jJI . ff 1 ^ a\l , .A Cjj-j* 

CjLuJuiJIj jjjUH 4-llij>JI jljJo^M V JjL£]I jisl J_3 ((j-ta-uJeJlJI 

Jj^LlII dJJi jjja (*£->Il (jr^J '(U-^J^J JUj£I Juu) oL^-p- ~yi Lc 

I^j^jjoj ^1 tSLuUJI 4"^...r^ Jilfl j^laill Ijlaj ..«Von Baer's Law jojL ^^js 

.4-uj^IjJI l^J^cJuIl Jjl^VI ^jjj 4luaJ C^cj t^^-^ ^1 J-lSj ^1 

«b^Lc] J mi La ,jLlj_j_uj •Q'^J V .lit! 4_j^> In 1 ( j r Joi_ c-jj ^jjjL£ Sjj—uo 4jj^3 
4_J1 u^j La 2bc_LsaJ ^uLJujG ^jIjj (jjjJI ijjjLdll 4JL>-V1 ^Ac. (JT ^ ^jAl^-LJI ^1 «i**i aI 

• l_jL^ 1 ^ f <i, 1 ai (j^M Sj^rtll dlij 

.j^>i Vl"i T< U *i JL-jJi ^1 j-COj tjJ; mi * W ijj-oJl J^LJw 4JL^Vl cLuJLl 
J) 9 ^lo 1 ^ ~i A, \ A A ^JtlflJ (jSlj (jyjJl 4-3^ U" tl 1 ^..Lll j_>. 4_u^L>. 



Lp^J^uJI 



^1 ^-A-x-Jt T JI (j^aj JujJLjLjJI ^^Jl < ii ill ^ \ i-r" Lc_jj ( ^ r LjJj>Jl jj U»~ T 1 

ftj—uLi jj-3» jL-3 O-^Ij » <— >LxjJl_!iJ|j jj_*IaJ| 4JL>. I (JJ _3 1 gl -r <t J_>o ^^iJ 1 



Developmental Genetics t^Mi^Ul ^U*Jf f»lt 

jj-lll J^l>. Jrt"m a ^^jJj^u ^j-^ Genetics cjUj-^JI SLlJjj ^dc. jjj 

JLJLljl 4_ful_L4 ^1 fX^\ A L-^J fltl 1 JuA jy£. CjJJL_>JI ^1 til I Jul) 

; j .*f « JjLLq» jL£ ^ jJI Heredity 4jI»!1 ^ci^) *LbVl ^1 ^\J^\ j_« oLi—u^JI 

^4> ^UJIj *«Jjl1o» Jl « c ? J£ ^ <>na, < Transmission Genetics cjLLlaJ! JL^ul 
cjLLj-.>J1 ^.L. ^ c.j j?) Physiological Genetics 4_Uj^>JI 5_ a-ln. Ml 

Ji^t <t; Jlj J-^ .U1AJ1 1 Jul) ^jXU iS-HoLiJl ^c-j^Loil CLtilLil 4_j1 J_i ^ 

sLaIjjiJIj tj^jj^l jru J-usLiJI Ja^Jl jju>> ^jjl «T. H. Morgan ^L^-jj^)) cjI^L^j! 
^jjlo^lj L^3l 3jj_oJI flJul . f 4jJ jJll 4j1jjJI^ Jj^I ^j-^' Jd>^"'.' ^ j ^ ^ 1 1 

Jjfl-C J^t t^-ial «i" ^ j^^yjj^JlJI CjLlxj>JI {dr.) ^yjlAll ^j-aJl jj^>-l 

^Lc ^ «Goldschmidt c.i <i mi jJjjw jjLiJu;)> ^j-jLi La JL>JLl I jut ^ j^h 1 ^ 
cJL£ c^Jl cdJj JL?*XI I Jut ^ oljLs^V' t>° b /'^ oS-^ 1 WYi 

(j^ ~l JLj-aI La^— Jq-J ^^yjJI Sjul^JI Jl «a C VI CjjL ^ tjfj .«C->1 J^. o 

^ j tnjjJl J^l.u,.U jjjl>. <t ...j jua «Schmalhausen jjj^Jl o «Waddingtoi] 

Jj2J1 jXx-i (^jJI * jl Jul! I jut Lr a CjjJL>JI (j"^ j T 1 JoLiuJl ^jjus^jQ clt r e-Lual i _ 7 lJI 



Sj9 ;}yjn Al I ft> I 'i n/l 

l1)1_Lj_>J! gi U^\t ^ ^3 CjL_<jjijjJI '"'j ^ ' ^jLi t^J **J1 4_t_us j 

4jL^j <_ 7 ^>- i^-LtJl IjLA j) mm nj-a 1 Jl^Laj i4jj1^m Cj L*a-uaJLi 

1 jl^Jj .(SJjLUI j! 5^_xjjJLl jlii^l Cjli 4_^dLJw Mutations 4_ulj^]l ^Ij-ikJI 

i!jL_>. 4__*_jud I jJLa tCjl jij.DjVl 4 )ljU ^ "i :Cj I i_oljjJI 4 1 ^m *v- 0_)L£ 

jl) L?e_J_i_aj I J J>> fl. <jl_£ *1 ^.i-u £j (lUTL Lj jJI *:j^>Jl JuJL>J jjL?C_Jj Vj 

^^^3 pfi y\ jljjJl #^J^J Jj&jsu ^ 1 *f f ^ tj .^^jJlSj ^j-(.a ^. I (_ T lc 4_j_a ^Jjsjv 4 n.ila 
jjfe t ?--L-t.u3 ^LlJlLl-J ^1 ( _ 3 _Ja»5l La-tlt-a ^l— lL>lJ 4_J1 IjJ-lojj La ^Jj1>o 

(2>J^J _ Sjj^-JjuaJ I 4jL>.J_d ijr ^ _ ^jLSJI )-^- 4-^L_uT(j ^^jfc llilj rtUH ^ Uvt-<3 <j I 

ilUj CjL<_JjJi <jf VI t jjc_*JI I Jl^J 4jj j j<tl 4 ♦ j jUtl JUJu>J ^ ft-^l 

(JujjLcJ V CjLJLlj>J1 ijjh JljvIj (j;! ^jl <_ ;r jfc i4 ^ ^ a 4 li i ii ^ C^c-^ J 1 Jl_3 4jLvjJU 

♦ ^jJj^JiJI 4 jl <ir 5jjLTC_4 ^J^l^-C <_7^J t^>UL>3 ^ mn V] 4^dLJuj 

_ «Avery ^j-Aj) » ^JL_»JI ^ju ^lc _ ^2 1 ajtr ( I juJl^k 1^ <^ c (jr ijj£LiII 

t 4-lLuq V I <j1sLoj>.SM CjLjiSj ^I^jI L^-l^ JiJLJtj «tl)L*jJju>) jlju-oL clUjj 'cr^ 
*! JujI^ 4_jLu lLiLLuJijjJI dJLA (Ji*- JLj_i_ij ^ jJI _ ^o_*-alJI^ (Jj _ j) i>itU ^jjJ Lflj3j 
mi 1 J^J ^jlj^ JL3J .(SLjjJi 4_jL^j ^yljv 4 nn>H 4lvj_A ^ 

1 gjlr ^IUj « J JLua )) (j^UI) CjLuj>JI 4 < j j U ^jx. ( h mi^ ^ jJI j-A ^JjlJI Ijuk 

^jj^j ^Lu Sju^j^ 4j1 Ilj jji*. Ju (^_jj^_J1 /j_j<a Lcjj (j-u-J (j\j>JI 1 4_Li_2_>Jlj 
Jcfc-jjj ,«Ljj)) (^jjjJI 4>J1 i-Laj^jIi «3JlS_C)) _j 4_uIj1 j_A ^ 4J L$ '4_lL>JI 3jLa 



LpgJ^juJI 



^-<-u_>. (iLu 4 jl <i c ^_aL)jj ^-ujj (^j-It (Genotype c_^jJ_lj>JI) tjr Ju_r>J! <i itl» 

jjixc-^>J!^ j-A 4jLj^SLa Ct^- 'i-^J-*^ L^j^t k<LjJ)) (j^o *»-TI *t(J|j-j>- 

4 Jjuojj Qj> mi fcJI (jj^ilJl CjLj * i-% i i Cil lLi Ti—i-o ,J^L_>- a - 1 dp j n n 

4 "< 1. 1 ^^jjb 4_j_jLLj CjLu_>. ^jJI CjI Jj ->JI J> J *u <Li_tlijJ! <— 1^>- ijr 6 ^ 

ijr 5 Ljl-j— <a-^>- J-c-JU V a tC-JajJI (JI^Is J-*-*J V oLl_j_>Jl ^jl Ij_lj3t 1_<^ i4_uLLJI 

CjL>>1 jTljv V UaJaj t_<-> nLti.1 jjsjijj t--'.i ii 111 1 C-Ja^JI 4i_ii_jtJ Jl_j_±j t^jjjJJI 
t ^4jJLujj-jj1 LLiLi^SJLi 4-L£>Lit_Jj) L^L>JI lZjLj^Lo t M'tcj Ij^J 4jt_LoJ a . L}L>JI 
( _ r B 4_jl^I — >JI 4 \-a. it> VI Cj| j j-jl .g— "i II 4 j U r Jj^LLljI 4 Wi n t £ _ 7 jfc -3 Juk a 
^)-C l-m .*-) Vl ^.t -l-'lj ^jJI j—a^lj , 3jjj^_Lj-aJI 4JL>-j^a ^yS 4 i^U^-ia t^JL>JI 
jjjufc (jl (Jj i4_Lol£i_4 4^QjjtM?<i ^ L^jj L^-^^J-^ <J-4-*-j V CjLu_j>J1 q\ jjb i JLJI 
iJcLiUl 4^j| j Uujj t^^L>J1 ' Uj^U jjjc Jj-tj<u J-aju V 4_tlij>JI 4w0j) Uill 
I^jjljj ^1 (jj^SuJl SjJbUa ^yijijl^ (jT ic 3j fit tl 4£^L»JI fiJJb JId ^^jS a i4jus 

4_jJ>U ,3J^J (JJbeJiJ Ij-ajJjj jjlj ida_L-ua]L aj lj) o <j n "j l)^ U ' J 

(JjLdJLi 4_ijij^lJl Ll>.^J^ojJ1 g.1 clr a JloJj , i _ ;r jLu>JI Jal mmTI Cxj^ijjJ 4wg-tilt,l 

^Jl_Sj /yi ajj-^i La (j^J ^JljJLI ^jj^SLUI CjI j CjLjjLS-a^UI L^j-3 

4 jUj ^Jl (jljLijJI ^JljvV Cr Ju_Lj>JI oJ^Ul 4_J_c_«J 4_ilu^Jt m.IjJ 4\i i^-w 

(J-lulj^ wUjijjLuL^w ^ 4 1 • J I I <j o < nlj 4 jl^ij >JI SjjjJI Lal_3 .Cjl^_iiu>J! (_^JU>-jj 

4_jJLt_>. 4_U_jjJw ^ ^UIjlJI i n> i«Caenorhabdits Elegans ^^L^aJj 



-V ji V? i jB £ixO ;£jO All SJjjiwI 

.4JJLJI 3jjjJ1 J£ L4LC ^pJI 4jm;-kJI UvUJI 

tj-cl«Jl 1 d ' nlj (4 g <Ll!1 ^ J^JI 4jLj 3j m, -*J1 L^afa 

3_i^jJI J!l>i _ ^yjfcj «Drosophila melanogaster j " m-w j a ^Lj-Sj-^jjJ)) 

^j-o 1 ^ ^ >> _ i_jjL>o 3 jL$£> _ 1 ^ *& t j ( JjL^t^a ^>J^J CjI J) _ Sj^^jJLl 4 jUj ->J1 

Jl^3 t^j^l Jl^lo LtLblj eJ3J mi "if I 1 Jufc J^sja i(SegmentS e_3JLui ^yJJ 

^J_>J Ij jJu-aJl^ (j-ul^Jl^ Cj^Litil ^u*i.->JI ^IsLLo ^j-O 3jjL^t-o e_3jLti 4_c j_^j?e-C 

CjIj^j ^j-u^Jv. jt ^4_lL>- Sjm^j-^ Ci_<-uJ I CjI j 4-^fcJLg.tl jj_ La Lj7 _3 ^ CjIj^s 

^ V! U3LL^>J 2uLjl*iJI oL^ljjJI r JL2U ,J Ijl^Jj .(4^ VY JI jj^) 

^ 'j (±lj-j>- U^_<_u1j ^ jr lc.J CjLjjJljJJ 4_i_lu_'J Lj J jl n ll ^j-o (J^l ^ 
^ Sjl i>> dilj j t" ^1 4_j_> J_ll dilj nUH t "Tl jL^jVI 
Lo^_i_u^_a j I j^-Lc 1 ^ t 1 ir> l^a J>> i 4_u I j j j^pal j_al JSLiIL L_A J5j_^ ^ 
mi a LLuajJ ^jl Jj—alil ^ 4_il ^jic . SjjJ ^ o 4_Lil^ JLiV ^ ^ 

4j_i1jLj CjLjjl-l^ 1 ^ tr i"^" ^(jLl-u-jV I 4jt-oUtJj) CjLjjJulJLI 4_u t u>JI 4_*_uljjJI 
3^ "» flsj Jlil nVl Ljj-aLLs 4_j_S jIjJJ (^jJI) ^ *fj U^_Ijj^j e_ij_Loj? 

. al>r.ini^Li ^! L^LjI .ij1'^ eLUU t (L>UJl 

mi "1 : SjLjI Iaj 'i ^"tj ^j^j^-^Jl 4_LjvVl ^ Ir iljIjjlaJ CjJL^vI ^yz ,jl 

4_iLj diLajjjij^j^Jl ■ 4_4jLitjJLl CjLll>JI (j^a Clusters CjLjl«^>o 



jJ! j^sVl 3 . Hox genes L^ok. ^jILal ju9j ^jlj-l^l ^1 _ cjLuU j^jJI 

^iL^JI <_^l£- ^laLjj ^_>-o 4_j-u_>JI C-i Lat_L-g-^e-J I <3_L_A JijvjJ L« ^Jfc (J-aLllI ^1 

4 nr \r\ i ii 1,1 ^IjLjjJL I j Jj> « < JlL>Jl CjL_j_£j JiJ c I g_j_)lj :>Jl CjLjj 

CjLju^j>o 4_juj t C ^ mm£^I lLu^>-) CjLjjLaS ^.1 ^CjLjj_i.jJL5 Jjvj VI < " « 1 ^ I . ^ A ^ a 

(i^tj ^ tMI ^jla ((Slack et al jij^-J^Tj ijJ^Luj» (Jjt <n jJ9j ipj ^ j k ?" 

^1 j__L_r»Jl < U <i t 1 1 » ^a-Ljul Cj1_Lj__>JI ojufc (jyJLc. 4 i J) Ho I ) *\\X 1*1— C Jo-La 

Ancestral L^lvL^l ^ia* .J ^Li. >Jl «lno )H LLLj JIcj L^jf 1 o rlj 4«Zootype 

.Metazoa 4_jjl*_JI dilil^pJI ^ Genotype 

jj* idiLL-^Jl djljjjj ^ j_tij VI jjfc Us jj)tV*itl <jt JuUJt jl r VI jl£ 

JUufcVI ljus> jL£j ^j—tSUI I I cjIj.j ♦ "11 L^j ^ (jr l!l j^j 

_ c£]| Jul _ 4_uljy I CjL-JjJlJI 4_laj*L ^ U'mi t,l fj^jus tiJljJil ^jr^ri'l ^1 UjkIj 

4 U rti Tl dJL_^j iJilj "i f VI ^1 VI . 4_u, j -*J I 1 Aj^ ju*. 3 4 r jjfcj_»J 

CjLjJoJJI d^V tj! -A «_j 4 wLajj i 4_JL_>.MJI Ciller 1 » II ^ 3 JL_jIJ-j 

.J^iJI (j-a I ^t^^. 4_ijjjIjlII 
^jji^j ^_ii> j tin 11 iU-ilifcluVI 4,jl <w.r 4 jji >i ->o L« ^<u4> I ^jl ^ ' L'l * 

O^LcLalj ^-llu 4_dj^>Jl ( _ r A djjjuaJl Ju4 a ^LojJJ ^-L^> I Jj^aJI 

l^lr \Ju ^1 4jSLjlo| t Jj-iil 1 Jui> ^.i.<j->- L^LivIl CjLLl>. j_j-<i_jw ^j^j 4_IjiLxLa 
^1 — in fl'tt #.JU )JL_ju Cj^LcL trl ^ A t L_^j <, \n j ->JL I <_£jL>JI Jo-j_o^J1 
4_3t_A^L« (JSL) jJLjJI Jj-aJI ^jJ^SJj JL<jJ1^I Jl_*_j ^\ cJi^jJu V a t Cj j_5tj J^J I 

L_alj-^tjl ^ 1 ^_Lo (jyl^. (J^*-*j 5jj^jJ,l cuM-^-LillJI ciJJj (jl j^t. t 4-Lsl ( ,1 t_dJj 
. ^ ^ JSu ji^iJI tjLi^ J-^Kj ^1 (^.ijll <U^Tt tjjgSJJI 4 jU <r ^ 

. ^1 1 xjLulII A ^ ."j 4^c^j < 



I 6JjuuuI 



^1^1 J jjU"H 4_lLcjlJ 5jL_j_5JLl ^J^al J-JtJI JL->- 1 d^-jfcj-j^ ^^JS ^Jfc ^-IXI 1 JUfcj 
<j-<o 1— i-t-o-Uj VL?c_ja C< y^2>\ J j) j til I d JL& 4_<_uljJ^ < ^ t j.da H <_)LieJljVl jUol 

^^jUkJI JSLAJ1 ^ 4 U j < ,. \ o1 ^ j t~ Vj ^Ub /jJ 4_1jjl^JI cjLLl^JI 

CjLl_j_>J1 (J-a (j; I 4-j-Lj ^ jjlj I (jL) .al VI 7c_ua_J JjLULLjj 

I j-A ^j-fl^ i I JL_JLl itu. (j^o 4jL_^_i^> CjVL<aJ I j v l JljJ^j 3juJ-c Jl-^Ij—Jj (JliLl^-fl 

tjj \ o<Ti ^ i^. til JMJv 4_ul j-l^JI JoU^Vl ^ (^JbjSjJI *1jAJI 1 juk J Lilt 
Metazona Genotype cjLjuljJU ur u^>JI ^ ;il j| ^ ^i. .Cambrian 

Lcj 4_jjjLa_.o J 'or (jr L^jl\ ^IjAJI I j_A ^5c_^ . I JljJ^ JI^j V dJI Jul <jL£ 

(j I L_q_^ . 4_jJj^jJ ( (JoLcjVI (^y^ ^ i mi > j\j n~ Mil (jja 4 n "w^UI J J < * 1 1 4jJl^_Ju 

jni ; Lj1_5_i JiJ-^J ^y-A ^yJjVI S^jbl In \\ ' jjU"TI ^1 pi r Cjj > ^- UUo ^^^1 
^jk (JlJJji ji j mi h~\ . L^_lI] 4j>-L^sJ I ^L^UjI (j-d (^jJl Luij-Lb a ^1 i>>r,Vl 
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4_J byjuu-A ^IxaS} 4j^JeaJU CjL^juaJI /^JjSwj ,^£1 l— >Luj>JI ^vfci* a 4 jlr 1-3 Lrje_<i 

<? JUfc ^JUvj SjJ^jUO C«.^"l.ll IjLs *^4 rt <<^> jJl^l ^J^SwJ (j-fil JL^IjJI jjry>jl 

JlToJJ ury*lJ f»l-S La u rt"-iteJ V t *J jMl t-jlitiiVI 4 jU r ^3 diLLuaJI 

.Recapitulation ^UjjVI ^mV1"U ^ 4_uli!l 4_jjjtn~.il 3^L]___I Lai 

<J___ij ijr a (JT jl_njj VI (j^tj V h II L;r 5 « 4-jj> j ( <i _ jjSLj-d » 4j^J___ Ojljloj JL__J 

4 « 4_jJ LU, 1 4_j_x jj L) » 4______>^ dL>ul 4_j__ ^jjbLiXI ^<__C_2__) _j L-> 

ij7 Jb 4 j? j ii -*J 1 j 4 ^ ^ 1 1 4jjj U*~i T I 3>j\__b 1 IM 1 __1L_ f. Lr LM \ ^-ubLaJLl __1L_ (JJa 

4j 1 Lo Loj _j IjjK _ (( JC-lA )> ^"1 a jii a J - ^ ^ <--11j J Ll__u I I 
4___.ft.-uU Loj 1 U a _>j 1 i*t C I (jSLftj j^-Li-J j_-U CjLu JuJI 4_L>- 1 V a jjjjUtl 4_Lv I V 
l_____ (_£ I Jj-rvj j-oxjj ^c-£-3 a . . 4__j_-i j_____l_>. 1___j 1 ^_3 1 4J (jl -ij-^Jl 

JjJfl II j^Jj UT_> <jlj J __- jjLls (^V 4 j j j i | j|j_L_>Vl (j^_t_l jrj.j 

. (^_Aj-^jLjl_-i ^ jlr (^j-a^l __<__-) L__i o ki^I __j___o_^j_JJ ^LJI 
4 j 'J'>il <jl Ij 'Mr! JU_ 5^ UTtl jLl___J ^jl <4___J_Il ^1 _-i_>_flVl 

cjI _Ij_j__»J * j ' — _*_!1 j^SJlJI I _.j_i__ J c **< ^1 LIsLajl (J_j qj l___cj] 

.^jJI ^Lai ^^U- cH J ^ U^' L^^ (jr^l U"^. 1 

4.1 j rtj 1 j, j < (i tf,**> LgJ ^JLaj jjl ^ t 1 \j L ijr ^\JcuJ)i\ (j^j Vl'TI 4j^Jb_j ^ j j 3ll a 
1 j " 1 4iiiiiv LJ7 JLc V^l (Jj-OJ-S ^jl t__LJ5e_j IjLA L>^-3 'O^^*^^ ^_l>-jJ J-ulJI 

L^jjjSlj (JjmSLj (jyllJl jIjIdVI tj-Lj (jyiaJs 4jLiu -3j^>-J jijLiJLl 4_L>-Vl ^dc 

Vju i I^_JlLl^ Lu^5Jj (^Jl) ^jl tS^ {jt^ (jj-*-^ ^ 4 U f a (j^Iu V IjLL : LljuILj 
LlK 

t^rui-tf j),<^3,r 



■ 



^U5-SJ 4 jU r <jj JUfij t ( cr -u_^JI ^oLj^-JI « Somatic Program 

^j^j VI" H SjjfcUaJ 4_« JL_tL) ^jJI (JjjL-UI (ji V] t« t _ y jJL_iJl ^joLj^-_jJI» ^ I U< ^ 4 
j^Jqj ^\ (j) 3 >^ Ji 4J_i_j 4jLo j-It^l 1 1 Ju Juv ^-jJLjlj V ^LSjjVI 

.^LSjjVI (j^j Villi Sj^fcLLa 1> j-c Ij^ujlj < it 4JL^J JlLc-j 

Sjjlj (j^«s 4 i 3 n ( _ ;r >Jl ^LSJI j,^>^1 .^.-^w ) (jr fl CjjIjJLo CjjLj U"< 1 1 

^_l3Lj^ VI £Jj3j) ^> jJ^jjO I Jj5c_j_uJI LUju^ i*Lo3jVI Jyia^tluj «^JLlo^L1 cLajJI » 
i^LoJli 4 jl o r jjU"tl jjt (JJ i£, (j-<ulJI 4j3jjjJ,I j^djVI dil n jln ( ^ 
^ \ C.a t(j\ \ j.iJ| c-flVl L^-LtJ J-uaij <LoLitjuaJI 4 <i I" V a 4_jjLcLuaj Cj^LSj L;r Lc. ^ulij 
1 ^ " ^ J ^jJlJLj ^^jJ 1 4_d ^_4_>JL I Qt^ t n j ( (^"11 JJLjcj 4jj^1t>" 1 1 4 ! d< 1 1 j 

.(Phylum 4 ji miTL ^l^ljl j Species g^JjLi Uju) jjU"1I ^ ^jLHI ^KJI 
4l rt'fTI <1jjl_>*j Evolutuonary Genetics ^j^laJJI oLLt^JI ^lc ^j-^us 
-xJI 4__i1j ^ j_j_JlJU 4_ti_l_"u Evoltutionary Advance 4^jj 

3jujljv ^^ajl .r-i^ Sjjjus ^ja <Wi ^irnij * Restructuring of Genotype 



t (Founder Species ^^jJLl gjJLJ1» : tVttl ^Uit 4 j <i »,uj) ^^iLiJI £jJJI jlj^f 

^jJlII ( JJt> ^ya O^-^ il)' (jrH 'ckl^ >^ ^ ^ *'J.i £jl>-^ 

ojjt> jl>-fl! J <i " i " (jt ^» j j WtTI <jj>j (Founder Population 4 ,„ ..j-jo oj,„x.„^ r » 

^_i-u-jLjj i^j-iJl jjl_ju_C jJULj_i_b 3 Ju Jl_-v. JjiaLLQ ^jJ! Lgjl mi i ^)lSLo v j-o a j j 
I Jut. (^jlc ^_tia>jJI jwqJL-cuJ^ L&jjj-Ju ij ~tl\ J^L^Lill JJUlHj ^^Ij-JL^JI L^-ju^aj 
i^jjj 3jUJU>. 4_)j <) 4_JL<2J Cj J_J>J ^jj ^1 (j-L_u-uJI i_3 VI LijjJ CjLL_4 Jl^iil 

4-jI Ju 4_)j^In"i II 4 ln< U ^ j fl" ^Ji-£l £jJJI ^j^So J^fc rJIJ—L-u Lufcj 

4JtLcl jjl <jj tjJLi I Jl_lj^ ( 4 j in ST! aJufc Jj_jv tj-Ljjj U"fl cljT < S^LG Jl_oJ 

i^jjj t % ,♦■,!! 5 H cjL_lJLjj>Lj ^ Fisher & Haldane 1a» j « j j 

^j^ - L- ^J l ^jjLuJI ^*_>. *_a Lj^-Lz. c-m uLuJ (Jjj Li " 1 1 jjJljJI J Jm_a <jl 4-jjj <w 

jlsl <4_> 4_i^>UJl 4 j m ->JI 4 " rt j ! jj JSJ <jl oj ^.j iGenetic Varience 

( j»*jjjjJJL1 ^jJjl dl_JaJ ( _ :r Li ^ <^ o 1<lI^ 4-ijj) t-utl Cj^LoUI Cjj_L>- CjVLfluLvl _ll J>J-J 
ijjialiJ 4_JjL^ ^LLaj (jjij ttf^jLii£. JJulTlj <jl Jjlj 4_jL.alitJj (JjIdI ^jJij 

^Ij a ISj^oj L^jJlL^ JlA 4jjJoJlJI ^ jut. ^j^Lc^ 4 n ^>>^UI Cj^jc_lJI jjl ^Jx. 
I^V j*j>UI C^SjJI ^ Juj^c ^1 4_^L^JI CjjIj t^JLJl ^jI.oi r 1 oK 4jI 

l_<_*_uI1SLjj t LajIj^I (JSLi d^jLcuX. ijr £> j-lIlTlJu 3juJl>- 4_jjIjj 4_ojJ^j 3j-alo 
J^SLj ^1 jjVl i?jut. ^ jjiolll jjL^ ^ a / 5 jjj U" T I d In ill <1»Ijl>.I ^ 4jlr LUI 
JJju j»Jlc Jjuc 4J3 (j^^ '"'J^ <4 mimiJJH ^1 ^jVl ^ <lo LjjJ^. Jj^f 
i <\r\<\\ fjja 4-oJu_^Jl 4_l_iJ>jJ1J1 Jj_jkj 4J j ^ , ,i ^L_cLc ^jjl <n ttl 

CjIj^j-JLjJ! ^ t^t a (jl jj- 6 4 ->-V Lu 4_)Ij I JLjJ-^o t « JlLa _ j^_tIi_j_B)) 4-j^ tnit 

jjujlJI 4ljU Tl j^l ni tl! jj!j_^f (j>ui ci^Lxij ojju^- Lcj! 4-*_)j, , „H 4-jjjU"<tl 

(j-A jJiLtiti ♦ II 5j-_ul5LJI ^1 JjVl ^j-C t— £ j^-t_<q La (J-uSLjlJ i«4_Lu_u_l_tduG ^^1 ^ v. 

^jjJI>) jj-* I JuuGj ^J-^- 2 j-laxll 4.^ ->>j Ct^^ JuaJ^ .«^jj_LaJ jl^.^Jf i nl » 



^ 5 m .V! (jt :>^VY j»Lc ^ LOtl ^jlU! «Elderidge & Gold 

I JugJ 4 ■ U 1 1 IjlSL&j . 3^ u < fJjjV 5 j hi'iTL I JJt 4_5t-u3 4_^>U! iljjjtJl 

^ gj^ftl ui^LUJ ^ ^LDL-i * >^T L^l C>* cr4H^» ^*UI 

<SJ l£L JibLij>Jl 4J 1 ^ij ^^->- 4£Llj>JI^ 4_j_u3 ^_uaj>J I CjL>-jJ ijr i*a_3l (jjl^ 

4 — s-jjJI ^ylc 5 j'rj y]\ (IaL<uVl 1 g ) ("mm ^^lll 4_j_i_j^LJ1 ^^-A 

J j iH 4.,a La « j-i- a£n Lg_) ^jj (jl (3^*^ Lt~^J 4_j-u£S j_t-£a^>J I 

. I JJt U-^^J ^t^>- A (J^j ^ ^ J ' ^- t -' u -' ( ^ ^° 0^ ' 

(Jil-4 3jJL?t>a ^liLsiJJ ^LiJ->JI j£jJJ cZj|juiLii_o ^^yic ^cAjLi-iilal ^1 

Cj \—lm I j jj ! cfUj j^ya 1 j J ' -*■ 1 1 CjLojJLsJLI jJjJLjoj i ^ jL-o_iJaJ I j ^j^-AJI 
CuJl> CUB j i_y->- ijj ^ ^ ^ \ \ n IJu^Jj i isr lju>J\ iUo ill ^1 (Jlj-^ia-tl < tn o ? 1 1 
lU^^lfl jLo^VI ljui jl^ JuU j l^ljJL^Jl (jjLiUI Jj-^-H 

4_jj^. a ^j^LIulU ^yal jJlj>J I ^-j-u^JU 4_3c_ul)) 4j^_>J| t_3^j_laJI 

*— *" tl 4_j j_A 3j-AUaJI oJJt j, j < (i <in ^jjs c_j1j-j_3^U JLj^jJI J-Xjlj-uJ Ij 
^JL^li j " U ^l>tVl (jHL_l Jdjl^>o j^JI ciilu P "1 U f l^jVl. ^ ^ ^^11 



ij^-J jl) —Lit m "hJ I La 4_t>.^_ j j__< 3j_>.j_r (jt-*-^ cH--— ^ n ♦ i 

Li i ( 1*1 4_ul 3j__l__> _}__! (jl L_3*.j___ jjf L 3 j ' " ■ ^ rtlj .cj^LcL^j |^4_3c_<__. _M 

(j- 2 - t T < -^°) ^J^->- LL___Jj f 4 j tr? j*sj| 4ll__T _>_- i_._i.ja-o) 3j_^_jL_fl 4_u^_S 

l_L_ Jj-a-l ,5 _jj^"' n ^LiU_jJI ^-Lc. l_U jj 1 n j j U"i j t (4 _ j j u.TI 4_i__! 





<LjI ^jjjL^j) cioLjj c!ojl>. ^JLaJI jljLJI jLZt£.Vl 

LaIjJi (jr lJ( 4_L_l^JI ^^i^j 3j-_j_ju£a_5 3 jL_a jJua _L_>- a 

Copernican» a jJL-^j-i£J\ Sjj Ul jM j a 

a oj_Ja I o ^1 c\ £->>\j "j (Jlj ^(Revolution 

L<jj .^^ajVl j*JL3 4_I.lI jj^-L^v jJ^_lj>J 1 

^ luIju 31_l->J1 (jl jJr Ll 1 ^ " % \ ft JjUj JA n j -r mi 
^ys dUj J — t_j ^-L*JI 4 — cj — i U-a | ^^.Ll a 

^LlII <LaLc (j-u JaJLja -j-a-d i ^ AO^ ^Lc ^l-v. 3juL_lj 
. d A , ,,\1 ^tl j ^Vj.tj jUfl tjjz lT(^ Luajl Jj 

LlJ Lj ^ jJI Evolutionism ^jj U~,tl )% , ^ U 



u lj JSL<V<tl tVi t- ,.^Luo) 4 ((Charles Bonnet c.j'i j_> jjjl iiiId 

^JjuII pi. > j * (jJI Evolution jjU" Tl 5 <iK Jio! <jja J^T ^Jt (Preformation 

j + m\A (j^Sou (^A-^*-^ <j^9^J it-ill Jul I J Pm* a (jL^ 1 o f ^ \ i * Ti.ll 

„ V -V " < n"i 4 K!1 C, -a- j i^f L<ujj ■ t^<\\ V-lj>. jj f) j i M JL?e_fl «U 

j^-Ll 3l_pJl 7t_Jjl3 4_i_ulj J l_u!^>. ( j^s 4j^Lj SjC J - LA jC Al 

o\ mi >T1 4j jlo^s-_1jj ; Transmissional Evolution ^1 n~n^\ jjU^tl _ ^ 

3^ 4_j>uLj cL_i" Ij^ <J^L>- (j^s JUJL^>- i U <t\ ^3 J) Jjh_<aJ 4_j_jL?e_aJ1 

<a Ma u pert ius ^j_ujjj-c)> Ll^jJj j Ml JL*l^ ^^Jl L^iSj 4_^jj^ 4 j n^j-^l 

jL^i LaLlu "i 4jLo jLv " <\\ ^jJLi (j-ijjj U" 1 \ tjfA cia^V 
0> ^3^j-j ^L-S 1 ^ jJI «T.H.Hux]ey ^1 . «< a>» >aj) «6jd^» tl— i-al 

j-_u»_lJI 4j ^ njj : Transformational Evolution "11 j^laUl _ Y 

j-ti jJkj t(4j^jiJiJ| JjaljX. Ja^Ii J1 j -ylt CjJL^l-J ^jJL^) ^JLtJLI ^bl^ 
fJLc: ^ <J Jl "< a ,mT (j? ^1 (>UL^i ^j-^lUI J>^) lK»J^ S-^>^ 

^ i.u-)^-aJI JLJ (jyic (((JJD^ 8 ^> c (JlH*- 3 Ur^J J>, - ] 4jjJoJ (Jj| C-)j> ^to 

^IjJI ^j. Mi'rTI 3j-<fcUi> L3 JLl -r ~A\ jj) U~itl ^-l^I (jiia? ^ jJ! KtiJjL^oV)) 

iL^La *Lp-Vl ^ ^ L_^jjG L^J^J anfusorian olj 
Philosopie ^jijj.^JI ^i^. 4 ^ 4_»Li^ ^ ^juk ^JLjj^i «tiJjU^)) ^jjl jl^^ 
jjf < ~ m j I Ls 1 o '(< I j t Lt i »lj Lcjjj c^>La * ^A* ^ ^Lc jjLucJI «Zoologiquo 



ft>.i,ittlCUJI CjLljISJI j^hj :ft>j ■ j mil XJjlujI 



gj <\ A -.Variational Evolution ^^Jul j"i \\ jjk^U _ V 

4_LjLgJI .lljucVI t^ya Cr ajj V L^j^-j^JJ t^ijiUfl ^—ilidiVI J>L>- (y* <jr^ 

J-j-u-l L$_JJjJ> tjrA ?$pjh^ jJ-i-uLuj (jrlJI jjj-A Jslj^VI i-LLLj j ttJsj^jJciJI £_4 lJuSJLLJ 

Cj I ^ j «"i 4_Lc(il < 11 4_s cJjv J 2 4_> 1 (jr jjL^J i« lj^-L^a» ^t_j lo! <jLi 4 et ts~) 4 ^j^L^J 

i \ ^"ijf jjj 4-l^JL_uJ 1 4_u,L>J 1 Cj Ij-jjljJ I ^J*_>- : ^^.A 4j^Lj jJ^J I jjlJ 4 \ lS\*fr> a5> 4jj1 ^JDO 
;Ij a "..til ^jjl ^.ll ^jJI (jjiflLuJl ^ t^cluoVl *Ll> ^\ ^jl ^JlJI c->I V nVtj 

L^jJLo 4_jI ^jJ^. (jjlaill ^ 4_il£ La J^I Lr ^a) «oJjl^» CjIj^Ila Jjuj 

jlsuJI Lota tjj_Lal!l ^1 {^jkjll J^t^Jl jLajI ^ dryjL£ o^-^i o^P' J >^>^ 

3jljJlj*> (j^ajl 1^1 £jjJI .llj^l L^J C-.<-lxlT(SLj (^yUl <— ) Ij-J-t-lI I <-il> a J_x. ^jjLajJl 
. JjLajJl j-j-£- ^J-tll s-LdJ LiiSju JLos-a^ (4jjl_LaJl L_3j(j_la_Il £ja ^JI^jJl L$J ft 
I Jl^j J) ^ >"j <j1 d>^cJ V ^j-lj (j^a tLp^Vl 4_> ^cu mT) La ^ > n rtj V ^ Jlj^j I JlA 

L^-lS ^cI^LLj SjuJlj*. 4_l3IjJL>. £jj <*i<f Jfc (J^LdTt r »l j ^j_iJI jJl nir J Julo 

4_cU*^> jIjJj ciLlj jlj^JJ ...(j^jJwVl 4joJLJ1 ^j! mi *H 5^>JLlJI ^I^jVI 
^IjjVI (jt^Jj ^j-Lt < <ij Ld_a t^_alj-Jt_">J1 £_jj^-jJ1 4 »— 3j ii"> I Cj I j_j_JLjJ 1 

4_jjjlal]| ^Lol duLJvlj3 jjjJI ^1 Jl!1 JJI3III 4_jjiij t_xJ>-L-£3 ^jfc^ ((dJjLoV)) Lsi 

^juj Jj ... (^ljJL>JI) ^KII julJI ^ JUj La \So (<J _ ^^jIjlII 

La ^1 jJlL!! 4j^4jc_a dJ-Ls JL£ jjJsaHll 4_aIqjl1 ^KIl JutJl 4_l«vAI 4_Lj_l>J1^ 

^LJI J^L^j t LaLi 
^1 ^ISJJ Juu±JI jjj dij^T ^pJI Dobzhansky ^ mi'iI^jjj l^L^UI I Jla 

v 1 ajl /^jLlTlII Si_jij ^ / jj 4 j U r ^.Lul L _ 7 _3 ^ j 1 < (i "t 1 L <jl£LL1^ ^jl ajJI 

. a j j j U" 1 1 l_jj>. jjj^l JLst>3 (_yJ3 4 a^U LI ~ja t4_Liia.»" \\ CjLuLSLlI 



Lp^J^uJI 



^_>j a 3 jJ, j t JjloJLj CjJljv Jl£ jjlalll I jufc jl <UI Jill Jufcl^-tluJt £yi 

4jjicu£ Ale C<jJ >J1 (jy^H-Jl JLSlS tjjW*iH C >1_u| 4_^-L>- (jJLiA JUu (((jjjlji)) JUu 
(jj jl>- t ^ uut - jJI J^>- L^jljJJsj (j^jVl 4_j^j>£ <Lo_Ld>. ^J-J-uj 4it_i-u!j rt ■>■ ^ xu o l 4jV 
V! (jOA-fl <d tjjSu (jl j£j<u Lxj^^Jj-j-JI ^Ic ^ (^-^ V» :4Jt£. JLa (t^j-^. ' ( ijljjjJ)) jl 
^iaju SjLcl 1^ In, i a 4 ■ m a\ J^-scj J_2 llDj , . .«jjJaoJI 4jr ^ 

jjpjljjl (j^lll lZj aJuv 4JI oi CJL.nl LjjJtJ OjO-^'i ((j^LijiLj)) ^j^>-1 JloJj . 4_l_>J| 

^ ^ 3Ll^ tjLS 4_lj>JI j^ti. SjULI Jj^j ^Spontaneous Generalion 

J^-5e-d (jf j^ic JjJj L^>^' Cj^s-l!! diij ^jLx) CjjI£j tj-*Jl (j^txjo^jVLl ijr xL Mf j 

^LuV ^!bt_jj Jj ijj^ (jjl^ (3l>uJ ^rt'Cj V 3jUI 5l_j_>Ji e_)L_iaj| ^Jal ^3 

, ((Creator JJUJI» i^j* Supernatural SjluIcJI ^i^l js^j Ja*J1 I Jla 

(j;^>Jl l^^lc. j| ^ylc Ij^l cLJjlII Jul "u ill (j^jVI 3Ll>JI 3i Aut 4.kiuIIj3 

^jSLoJ ^ ^OT aL_c t cL_i_>Ji 3 J LI I Lj^j jjjijJ ^5^>Jl 4_jjj — uo j 

Urea LLlIj_lII) -CjL^j^i l>* "Stanley Miller jlj <i ^Li-ma c^LJl 



a. . ■J^»*i#> I I ^ **■!*■ "tlK^ | | j jUi jfiuuuuu*JI 6JjuluI 



i Ujl-^ ^^JL. (j;jJL>u 3 j Us ^yjs ^jLj ^ cjIjljwLi ^4_u_l^VI ^^L^^^/l Q^xij 

jJjJL^o Ij-i-xl CiJ^->- 1 JLaJj tf-UI j Lit-) a (j^_>.jj Jlj_^J1j ^IJLlIIj jjLfuill CjIjLc. j-a 
^y3 5 in lilt SjUJ) ^jJl-uJI ^ *Jj ^jJLl i U <i > h" L _ r lJI OJjLtiJI 3jU 

^>o ( __ f ILli lLUuJ ^JjLojc CjIIjJ^ 1^ j'^ ^u^la t^^jfcill <j-u i>> all 

. (j-i^r < n£jl L^jjS (jaijJ jja LcLu-o L^jjSjj (jr 5 ^^L-i-ui) 

L^j cj! lVi 4 j <i (jl i(<_j_^JI 3jUI cjIj^SLq (U.nil i <i rts jLxUl tijj-^l 

LiJjU (jl (jSlxJ j-L^Lxl J>J^>-J ^Jlc Lusjjq-C. >>aVI Ju^-jj t4_Ij a cJlj La 3LpJI 
1 JlA jx. (j^njJl (4jjIjL-J| CjLjjJiJJI) (j^j-gj-iJI j-o J JUL a ^LJjlJ! 

.Prebiotic Stage 3Lj>JI J_l3 La 4_LaLi ^jlSj V L^iSj ... >^JI 

3L^JI 

CjLi£jJ.I Jjj^»o «3jjl_^» L^jSLlj t < v < jS^jJjJ I 4jLau_i_u_i 4_ul Ju CjLjIj$ (jL^ Ij^Jo 

3 Jj_^ (j^sj^/L iUj ^t,l . U , ..jtl _ La 6. _ C-<j^5_J (jp^l) uxjlII 

f(Ji>>-j LJ^i>^' J^ 5 Macromolecules 4^^_c-c cjtljj^ ^1 (L^ 3LpJI 
.SLpJI jj_uJl cjl^uh L^ji ^ I (^j^Ljjj^-JI 3LpJI j-aLIcuj litcL U-A 

^■UaJI ^ JuojJI (jLfi i Jul3jl1I1 4jl1Lj 4_jjuia ^JILcj SLpJI 3Ljjj jl t jja ^i-jJl (^yic a 

^ inr jL.t-i La^ i."' )Ja,,a <LLo^ 1 Lkj1j^_oji t 2a TtK) (jl^ JlII ^yo j tJI ( nrt ^. 

3Lu^JI 

. 4j^-Cwj..q_iSJ lj 4-uLj, xaJI ^ 4-u L.c-i£J 1 (ji-ilj^J! p j-us <Llx jl 

3;l_3 (j^ji ^ Mocking Birds 3, iln U jj-lLJI ^ Ijuj-s Lcj_j jukLii ij in r 

; >- (jyix. jj_iiaJI /ya 4 -T j) <a ^ 1 dUj j->3 ^1 j_3 1 « 4_ j-Jjja! I L^Jj oh) 



Lp^J^uJI 



<jt JL>-ljJ1 ^jJJI <jl ^ LXjjA i41a 4.Jr"< mi a L^jI ^^IjJLsI ^yi^- 4j 1 j j a~t t,u\ 

^ylc Sj^jJLuo 3j) jj_?c_«3 3j£ aJI ojJt d<jl£j . 3 jjljLLo £-J ^j] 4JL<a j jljxJu 
J-oiL-uJ CL)LdJL>. J-ualu 1 ^ j ->-^»j <jr^\ tLilj" Mill J-uoVl 4jjJaj ^1 (JJjJJtl JjjjiaJI 
LiUi jLuiA (ji^- ' 5 mi ((ilauftj)) 4_l>J I CjLuISUI £j jj\ ^J-^>- 

Jj_a jjjU'TI <ya I o- 43 j ^ Scala Naturae Cr g&-jjj "II ^1 ..ill 
. « Phylogenetic tree * UiiV I 

JUJulLI CjIjj > ii Lj Jlxu L^j^ Luajl (j^-t^ *jj_lalJI 4_jJU_aJ ^ j>- 1^ Tl jL_uJJ 
<j!vLc} CjjSj ^jTlj^- ^ al\ (jylc 4 j t" mi a Ct loj ^lll 4 j -s. jjj) j Jl j^jfcl^JaJI 
(jjL-oi,! 7c_jj i^i "i Tl ^1 olr 4 j tl (J-lojj 1 4 ^_£>1 jiaJl o j ^jlj t4jj fc> ill 

c-iLjI >j-^U) Sj-laLtlll »1 ihr VI ^ (Owen j Cuvier jjj^j^ 4j-oL-*jj) 
Lfcjj d^Uj c.itj ( Bau pi an 4jjL*jlx 5 U-Lt Loa^ [} j ^j* AjjLilll 

o $ i Archeotype "i mi a - ^1 4_cj_^at^j ^ 

^ dJj-", .All Jo^J^I AjjJii Jib ^ Ijj in id J tM.jj .^j 4_iiLiJI 

*-*^>$ (j; jJI (jJJ j <(oLjljj cjLjLj) 5 j t^*"iU cjLuL5H! ^jlc! <^"TI ' 
Sj-alJaJlj iLinnaean Hierarchy : ( *^«l c^j 4_JI i.^mn w^j) ji jT» 4Kj ^ 
juJI jI^JsJI I jla (^jpA 4_jLsJJ 1^.15.^ lj j > <i pi (j^jl j 4_jjJiij L^jj^i^ ^jJi 2gJLjJ1 
(jjjJo ^ VI " jT ^Lj (^jJI *4_j_^>JI cjLuLSJLJ ^^Ij-.t >JI ^jjj 1 1 T 

i<j]j "< mxII 3jC nT 4_jjl_*JI j i > ; 4 -wl i^j^l dj|jJ_aJI jufc J i^ a 

j-t^/l (J-usn> t__iLl£ j Mil] 4_jJLlII j-*ii_»Jl L-»ljJLmJl Jl^la jJj_j_jJI <.. ( I r I 
(4jL>-^I fXc$ ^j^-ti-lTI LLi^Lat-^o ^yS 4_jjLH,l CjLljjIj Jill <lc i">ii mi's U 
(J^^_>. jjj U" 1 1 S^SLs <L=t_jua (_-ulj_>- (j^i 4_jj_l_>JI Lj-aljJtAllj < nj m^ "ill j 



j^j j-^>o 1 a jtl 4, .j «"U1 djl_Ljl£LJl J5^ i Protista Ll^jj^-JI 45LU-d iJf jt dJJlj 
Ijjfc (^.il »uJ! Ji^-i <rtl £_>.lj j 4_j_)l v 1^ 4__uL_ij < 

j| ^Lil j j ->J1 4£LU-4 cjLuUI 4£LU^a ^1 L^L^ji 0^ 1 o ^ ^) Eukaryotes 

fJLi) Prokaryotes ^j-UI cjUSIju I .^jl L;r l^>JI ^oLj-JI lj_a> J>>>.^ 

^jJI jrLJI 3jj 4-Ijj^j cil Ijla /)L£j , j "< »tl 

< _ r 3 4 t a i '<< <~Tt \ I CjLcjji^>JLI t £_c^> a , \jj •fcll jj^L-uL^ LJoiil 4_aljX, ^_j-j3 

^1 ^jf ^oUTl ill iU j.Vm ^ 4U;tl d ju4> 4_j| Cjj! Lsa ^UViVl 3 ^j^i 

£_AJtJ ^jISJI tiJJj ^ 4jiU_a tSj^mi 4j U" 1 1 CjLaLsJI ^Jl^wJ u-Sl mTi^I 

()A*\) ^Lc ^ 43jj ^1 ^ir: j-Lc ^jil) Archaeopteryx 

J^oVI 4-jj !r>ll SjljJJLI JufcjjjiiiiJ IjJuua^o ^jjLall 4jjwVI pic j> Titj < nj)<^" Hj 

.Recapitulation ^LSjjVI ^^jVhll 



Sjw^fc— jail d jla JA-a c (jt j3 L_jJI_>- ^j^SLfl-^JLo g.1 g.UH (jLa iLLiLjLiill Lo I 

^j-vij * ma i4 j nj M^'tt CjL£.j-*j>JU c_ill_>il 4^jJLt!Jll J^_loVI ^1 cl JUlA^U 
^-udj j \ idJj j_jJll t J_uo^l 4jjJa_j (jr l£i U-uj-j I a ^Jb] 0^—^ Lc-Jj 

LoLc ) Ao * Jl^lo ^LJI 0^ vLljvVI ^cJLi ^ (jLtuijVl 

jus ciiLa^Lx ^JLu ^j^a ^x. jJI ( _ jr Lc) i m^LAIIj ^ jJt (JLvj 

^ rt'unflj Ij-J/Lj-o Ldli. <J-L>- (JjVI (jL-ujVl <jl /yJ (J_i_>i_iV1 Jijj L* (jr ic 

(^jJI ^jVl J-u»f» 4_iLL^ jjJuuo ^lj^ ^^oj < r\ ^ \ I Jui> jjjfj ^^ir. j ^" 
^ic ^.jjiJaJI j^^-flL (—Sj^uJj)) g-1 jTfflt ill )iJT ic. L^j_5 (J^jflJ 4 <y ^ i xa 4j^w^L« 4_i£ CjJijj 
<(J£j_A»j (U^f) < <CJ | <fr» cL._J I 4j (j| uiiVI J_^l 

4_^LjLU c-uj t j_« cr^j) J J g ^^ Cy* ( '"^ in t>° ((descended jj„>u) 

Jut I j JlJ I j £_3s^>J! (( ^j^j 1 J )) (3^-" Ct-^ l — 'Ij^-^ ^ VI La j . (oLlj JljJ I 

i<_ulj_Lj>Jl 4_jjLCuV1 3j-je-M,iM ^y3 ((Homo Sapiens jninL j-c 

(j t 3 ' " ^-aIj t j^-o- x jO ^jljj L^ji-jl^ Lbjj_^j (jrU fuJ (jl (3^-*^ (jPJI 4_jj-jl_Jli_*JI 
j ^)-^»; (j-c ^ $ \ jl 1 nLxj 4jj^t_fl» <LoilL>JLl ^l^jVl (jU <^i_Jj /^x. Lj^.ur 



La L^X.j-«J*^o {jfS (JSLiHiJ i4_i^jJL-uj *Lj_>. ^Jj) j ■ .> *°l (J-cl^-C 4jLua_3t>» 4JLl1L>JI 

^^Li S^LkJI djufc LUjuj .((Isolating Mechanisms J>-*-Jl <— iLJT uij 

I jl^jj t 3j j null ^^Li ^^JLuLnJI L^Jlj-tjl ^yi JL±>- 1 3 jui juu LajIj-sI 
3lc)Uj t «Speciation ^jjJuJU ^ ^ , n~ 4_lU_jlJ1 ojlaj i^j-u-L^J^i £jj "*> 

( _- r <*_<-uj 1 gTjj ( _ y SjJLij jl (jr^^j) j "< (3-^L_c -i^-^j ^1 <_£Lfl^_iJI I Job *j a 
^jJJLI (^jjulJI <-JlcLl^I]| 3 ^ ^ " j Jj-«J1 j <1ijJu>. jljiJbj . Sterility Barrier 

. Species Multiplication 

(jjSoflJ L_kjJi)) I^^l Jlj i nil t j - C 4_lL^^l (JJ ^ ^J-<^ Sj^&LLkll j_J_l-u_-OJJ 
^yL illUJI JjJtJI ^— iLlIT (^Jl^i t-M.^^ <j1 JjLTt^a 4_LiJL_4 3j J Mif 

Lt j3s i4_jjLc «4_jJu_>. diLojJjj)) LaLjj>L>. J_<a-J>iJ 1 ( _ ;p a 4 j*i \\ (J-olj-C 

iAllopatry ^1 jL^jjVL UjIjj Lsa^JLa ^j^JlUI Ijla oj)^ ^.u^jl jJl 
Dichopatric u ■ » m. "Tl ^L^JLJ £jJlj- LajJl£! 4 all V a c-^JL^L 

.((Poripatric Speciation u Uj-*J,l ^jjJIIImj t «Speciation 

» jl 2Lj^_5t_i ^lj Ji j_*iu_tJI 1 j j *<* ^Ii_i_ju 

^1 B^-.i mi »tl ^ In mi dJJ lluj iju 1 nJJLl ^j-iil JlJ^— c O^j I J i~ ^ 4 L>^ ^ 

Liiili (jyjJI <J-Uj tj-^- 4 4_u_lj>» CjLLjJjj 4_jjJLi JJ l^J^T 1 mm") 

^ii<"i 4^%-jJi ^yl^v L_3lMJo-VI I JUk Jlbjj Jl-i_^^l l_^U" ^ L^JjjJtil ^ 

jil ^jlj-xU 4_lL)L_2J1 ^ til LLA3 ^1 . .,1 r,tl JJ^lJI cjLxIT)) Jl_Jj_H 

* I JjJ I I— fll m" I III 



L^xLdj^o Lj!u-> LaJoit* JjJunJI L^llflj^a <JJ^ o' Lj*-. ' ^ L>*J ' ^'jM-^ (jjuflLilll 
Cm ^ ^ Jj_x^ \ 4~t-r\ tr> a j_uC- ^ cS^LL^VI 1 jufc La I j j * <j ^1 

Gradualism ^j^f^ 4$ jU ^j&d .t 

_ ^IjjVl Cr^ 3jL^' <jf £ j^--'^> .Creationism j^iLJU J-L>JI 

$ju* .LajIjjI ^1 ^UjVI <ya ((oj»j^» i-d-^^L*-o ^1 g^l^jVl jf Varieties 
3j^ss_»Ij ^^jJLi t_( ( 1 1 mi <l>L£_a ^jj ^ ^jl^jij LuLojjI 1 ^ ^ j Vt , -^j" , , | ^ jjl 

j^IjJI L^e' (J^j-^ cr^ *4l^L ^.^.ClU oLj^I 

(JT ic- tj-uail 4-<_uLwlj>JI 4 t n j H (j-jQ Uju l^jl] ^>.jjJLa Ijj. < ^ .'t 

Ijj^j ^(((Euglena 1 m! JL^ 4_jJUJ1 ^1*^ jJj ^,1^) p — *U... 

4_LaL^li > 1j Loa5j3 3Jl2jJ,1j 3juJulI! L^jIj^Li ^jjl < m'iVI L^/fj CjLuJLjJI ^ 




<Lu2ui2aJI CjLuISJI j^bj ift m null ftdlu/l 



Uju) jLuojVI 4^L>- ^ ^^Jl ^ISJ! oLlkic ^4 (*l/VI jf P UJI 

4_j^JLLI 4 — <t < ii -*U Sjijj <^>tl (j-J^ILl f:L_£_i>l_9 £j <>itL) ^pil i. i.i _->*Vl > a (j^J 

2bjJaj o^-^-l «SevertSOff <n"ijn ( id) 4_JJ jLlj! La j_A I j_A>j . (CjLij^JLJ 

Intensification ^j^jtl ( j JJ j^Lil I » 4 Ac (jils^ LoLc r « jj^L> oju'-^' 
jryajJaJ! jj-^kj jj_ t-a l^Mjl-s-I ^ J^j ■ .< U j 1 "1 t j ^jJI «of Function 
(eJujLJtlij) o^>J(j (j-lstU) mole jdiJi JiLc cjLujuJI ^J^jlj ^ ^h-^L/VI 

^Ul cj^jCjj jl * mi" < dVI Qj^s j-&> t-dj j (2Lfl_iii^J( j it 1 j miLu 
_ jl>.j LgT< j-*- _ j inttl Ijl^J 4_u-uL_uVt 4 fijl^jJl (_3jj-»ILfl ((Daphnia LJ3l.i» 

^JL5e_IL<-uJ « 1 j iiMj)) Jl (^^-Ij '((^J* < till jl ^-iJLj Julj ^j^a j j-Jt-cu-l^ it VI tjr A 

JLHI 1 ju*j i^ti iU!l u-jI .V.uVl J* n;) ^5t_>JI ^3 4_ljLk SjiLjj J< m.II ^ 
4 d jUj ^ 1 1 l_.ci.uLb L_a ^1 aj^Laj 3j_j_i_u_-c ^.Ltj] ( _ T 3 _ jj «1I <j1 (^^i^- LiJ Ju 
4 A 1,0 VI «t jt-^j-ll LxJ£ ^ I -it ^Ir Ij-lUs 1 ^ j 4JL^j_cj j^j _ 3juJlj>. 

. (lJljJl^cIIIj jLlmi" mi VI : LlA U-Aj) 4_^Ll^VI j 

iLj-flLjal 4 a j Uij^ pl.iV 3^L_dSLll Lcj f I >^ r VI jj U>~ t j-^^ 

4_Lj_t_d (:lj^J>-t ^^LlJ^J I t ^-(-u_-v.J I 3j(j-J>- 1 U <i -v. 4_t_i_o Llxi V 1 1 ^ " A j j 

4_j_>.jj (jr A 4__j_^Ll^1 4. a jlr>j 4_jJI t"« Kg! Jl^ ((JjJlJIj (_^j>. l_L>J 1 j j^LLJ I ^<u-uj>. 

c_*_l^UI ^ya j j j<tl L_a^ "^Vl 1_La jUTI ^Lul ^ ^.m -*JI 4^^^ 

.^_<^>JI plj>^>-l (jy^Li j) i.n'sj ^ jJI ^y^^ (_Aj>5I O^jj iJjjJIj ^Llj>JI (_>iuj (ji-j 

L pajtj Jl^L-^Tuj 4_ajjJo 4_iXj-L<-l) 3j_aL1o ^1 ^ j i"m ^jl l_LA c-lxjuLLLI ^j^a 4jL*Jj 
. L^jkLujI (_JJ_>J (jH-iVI ^La| tfjLSJLftj 4_tljjj, 4jj i ti"(i j-^ jJI ^Lx^ (JT A uUjTI ^IjJ 1 

^Vl ^^laJLJ ^jjJUl) Courtship JjJlJI 0' cr^ 1 J * " "■** l>^-^' ^3 

Sexual (jr ^j_L>JI c-jl V "<'tVI» 4_l_»_4_<_uj j^^j j j Ufl <_jLJc_jjVI ^^oLi. 

.(ul>^^> ^-tioj julj tiUj (jLtj ^Ltx^j] , Selection 



I ij^ J l" u -tl l (jj— ill jJ^L*. i _ ? J>. jj J_J_J ^ J flj Jjrt "»lJ l_d £j_LO 

4jjjJoj LoJUt 4_4_u_Aj J)) J £t_u I L^fl j-<-£l 4j>-jJlj Lajj - Lul LjcjuoIj 

^yi iia_9 <±jjL>u ^aJ 4__ot_ij Ju f jjlailt j I _ LaLx. ^-lu^j-j 4jLo 4jIj-9 jJLo 

jus 4jjUJI cjI ni^ill L pajtj cJ>L£" ^jUj (Saltations 4JU.LL0 cjIj^ojs J>L^ 
ojuk jl VI .Poyploidy ^j^^aj^Sj*! 4_cj_<^m jjuuJ c ■ <i 

4jjj U"H n TTt CjjJLjw ^ ^ u. -ljj jjj L^J ^jJ SjjljJI CjVL^JI 

c-j-ajuo ju^s cjLoIj^VI (j^t^ cjj-u! , i 5'q ailj £_<sj (Macroevolution ^j-jSUI 

^Jlaj (j I r nj ^cJ l. > A j 11 I JLA (j ! LglLsjJLa JjlI i 4_ujj I jj I 4_^xjJLl!l 

^j-A^a l— i 1 f"v I ^Mjus \$'tc^ 1 4Ja j j t nil j-J-C- f ^r VI 31 tTuJ.t a j j < n <V*i 
((^jIj-SL^LjJIj jj j lr> ft t _ y j3 (JL>J! ^^yA 1 o ^) (J^J^ O"* ^ J J V>"t a C • j-o-lT ^JaaILj 
4_£,Ll^VLj CjI mi\ . 4_L_^! 4_£j_>. ^1 <>i rl CjI j.,m. »tl ^ SLstJLxVl UjIj 

MASS EXTINCTIONS gtfl jiilt 

(jiiJuJ ^^Ls-sJI (jIoljJLiVI CjVLv jj^a JJlC CjjJL>. ^Ic. j-ajaL^Vi J_^c_ljw J Jlj 
jL^tjl J_J9 a >4_c-i J_ii 4_l- j v jjj j -v. jj) C ^yJs 3 Jul < j cJJo j I JLju CjLuIjxII jMjJl 

Julj «Cuveir j_u_3j£>)> jLuajf I^jI^ ^jJLlil 4_)j_Laj ^yJojU-o j! 4 n jn ^tlj 

^Ijjf ^j n.\ jru jjicLjjj ^ aJl Catastrophists cjjIjSLJI 4jjj^j i_jL?b_^ 

VI SjljLJI SLpJI djj-ua t i \\^"A «— ol^ La L^jl jjjj jj^l j UM CjjIj^JIj 3JljJl>. 

^yij-ft Mill (jlalj-njVLi Liilj (jjJ J." i (O ^_Aj t 3jLJJu>- ^Lol 4^vi (nil t^Li-V 

4 j ft Cjjjfejijl jJI) Certaceous ^j j nd ■ UH j m ttl JjJL>- ^ cj!jj i^LLjjU 
<Jl±m (Lyell JJ >^i) ^McVI jru^vjjj_ij>j| j^>.\ ^jx. *(cjLuJlU1^ jjjU!I 
(^jJlj ^Principles of Geology ^jVl ^k. cjL^L^U ^ \jjt 

JL3 ((HuttOn jjJ>A)) ^jL^ (^jJI £jJuU1 c-<JfeJL-a 4_^_^> 4Jlx1jJ! 4_bV! 4_jj9 

ju^Li (jr^^ <( uJLJ^- 1), < ^ 3 ** J P 4_3jL«jj oLjJiu o_il^ ojjt> ( J£j ♦«^jjjIjSLII)) 4_> ( j^jLc 

^ Vj-_tJ9 CjJ^V ^jjUl jJr Jc_jjJ^_lII j.,„j t Till 4_jjjlaj < k j n » (i j 4_Lt_>. Lo L^_jJ9 
^jjj t^tll (ju 1 <u-fl ^cLq-^Jl ^jIoIjjOjVI CjVL>- Cjj_U jj^a ^uC.jJI ^^J^C j <j\Jjj U" 1 1 

,(^j-uiLLiJl j ua«1l ^IJjI ^j (Triassic Lr cuLjjlll j Permian ^j^)* -II 



nj j I £ I Ju4> ^i-jJ! u Ir < 4_a_i J SJI Jj* « <?_!_} J :v (jLfcjjl) 

(j^LsLx. t-L^bu (J^Li. (j^s LjjjejjJlj fui Lajj 4jI lS 1 -^ jj U"l 1 I <J-i.nl i n" 

jLi^l (j! 4jf ^Jjz. .Selection t_jLitijVlj Variation jjAjII U-a 

4jL^_j ^j^S (iliJLv La Lajj-jIj t 4_j_>- jJ^j_>J 1 jjj <«ntU ^HJ 4 4-t-Laj j^Ajv 

(jLSj iCjUjl^JI £j-a-*-a ^j-o */ *\0 ^ (jJLLiS) LaJU£, (^j-j-jJI j <n til 

^yJl "v (Jj^>- ^ J1 jLxa i _ r cL_«-^JI ^^Ij-JaJ^M CjVL>J j—iiLJLl u_<j_*_uJ1j 

^) CjVL^J! oJlA ^J^y SLi.m.ULj 7^jV! p "r VI jLS ... I JU* Liajj 
^nJL*JI 4_> jj;jLj La jJfc [iSj J '"1 jtMl j-i-tauJI 4jL^j Cj|jj__i^>Lu jJI ^^sI^-ojI 

j "\ ^<u jl_£5 i_dJ^ ^ t>° * f «Alvarez ^jjL^i]|» ^Lj} j aTI 

L^jjJiJl ^ < n n tfjujui cj|j_jju ^ji ^.jVL) cjLSLj^SJI jl>. i ^1 jJ^_^V 

t ^ "XI JLoJj iSLpeJU ^JLu£> j j r ^_p2>j^M ^rv I Cuj_5tj i 4_<JLu_!lj 4_i_>.LiI,l 

4_i_Jo cJlj-Ls ( _ ;r 3 ^jl^jj 4_Aa3 ^LLo L^ia i^ljJl I Jul) <lrt-i^> jkjjj La tLaJjiJI 

ijr u^3 (jj-Lol^j Qj j 7JI Jlj Laj * Yucatan Peninsula jLLaLsa-j S^jj^ 

^jLx ^ Sj^Lua U^-jLl^I j! ^ jL£ (jlj tj j St a I^L-oj 

(jja u rt j^Tlj (j-qSJI l-s}L_J i — .Extraterrestrial ^jVl 

_ ^I^jI <Ldt-ua_j c_JLiJI ^ n Tt La_l]j . , . 4j jSjJL t 4 n U 1 1,1 ^yja SLljsJI jj-j-o (J^ 

^1 4_uLl^J1 4 %i A\ 4_^Litjj) 43jl£Jl J^i>- 4_J^ C^>L£ I <i c 4 nl"f ^a 

^ j * " 1 \ 1 Jul> ^i^- c Ll-)^ .^^jl^-VI 3l_j_>J I jj) ^ t^t a ^yol j-oj I Juu La Lcj CjjjjlS 
4_jj^laj CjIjI, cluo J^v jJJ 4,.t r r nLLll ^J^oj^M oJJt ^Laf 31 j ^ a 4_*^3^_iil jiJ^j 
aJ^_jj>Jl l_a2u>JI 4j| ju 43 ^ mi La jJb ijJJ j ^-jjJ^^jJ 4j3 j) iuJ La j-jiv a idJaJLv 



j^jlc-) iCjIjj^usLujJI ( _pslj_ijLj L^jaLal 4_>-l_tjjJI Cj-L>. ,ji Juu LajI <»"i")I 4-ju9j 

Jj_3 Sjjjv C/_)L^ CjLujuJI (jl JjG 4_ljv 1 j miH (j I ( j^o ^x.^JI 

. (4Ju_u {jjJ^A J-* j^Lj tiUj 

4j j lo t ! I aJufc (-..t-^-ljp dJJ juj i4ajj)jl jJI <_iJLitJ La J_l3 ^jl ^1 Lolx. (j-uLiJ 
: L^jLu (jt 1j Lc-l3 t 4_ijjj I jJJ 4juaJfcLLo 4_lj_u_uj Cjlj^laj CjMj ilJLufc da[£ 

u U<\'i\\ j^SJCM 3>^j :Saltationism 4jjj>U"tl olj n £T1 4j > >i=u _ I 

t>_5_^V (jj^Jj «Kolliker jiLJj_£»j «T.H. Huxley ^I.Xfr)) rjii-* ojj^ 
* JjlLo jl__i-£ij| L g^j « De Vres lO n "J «Bateson ^ m mLj» • ^ # : * 

cJiJj q„t ; M,))j «Willis <j-oL^»j «Gold Schmidt i jlIj ^i^ 

Crt-w | jjla iJJ^ 1 (f>-r r (jr l£. ^s-Sj 4jjJaJiJI djuk (jf ^^ic . (((Schindcwol I 

Cjlj^l^Jl (j t 4_jJLc>vIl CjLljjIj jJI ii I jj I Juu LaLo-i CjJuu ^jl i _ T Jj 

L^-Ji SjLiwVl <-.*t.,. jjy ill 2Lljo^_ljj j^a^SLl I jiiLi ^_q_>J, I jjuu <jL>- l^i c$ 

. A SI *\ i n \ t t 1 1 ^ 1 1 j ** t| i ^\ 1 1 

5 • jo <>i Cjr Aj :Teteo!ogical Theories 4__uLJJl oL^Jo-LlI _ <_j 



S^inirtoJI CjIIjISJI j$h3 :A>j j iiiil I K 1 1 uti 



. LkjL-*aj| 

cjLuISUI jjt^" jt *j :«Lamarckian Theories <Li£jLsV» Jl cjLjiaiJI . 

i4j_t*uSJLl CjLLuaJl *— tjljJ (jyJl Jj-^ CH° ^° (Ji^ (J^ - *" W 

L^l i^jrf l£' JLo m l ^Ijj (jl ^L^il U5-^J^^' 0^5 

^jj-M (jL£ ^jjU-ll j-JLlU La nirt* Lc jjj «4_i^jLaV)) Jl c^sV ju-Ltj 

_ 4 i U II (jlj ■ <■ ^* jL-aj| (jjo j^t^l !>>^ L*fJ ((tiJjL«V» jLuaj) <jj (Jj-flJl (j£*<W 

((j^jLaVw J! juj] Tit a Colli Ju9 - jj U"<11 LI i>> £ (jjo ^Lj-^J-^ 4_lu3_oJI £>jjt (JT 3 

4.~< j j t uj w^jLsV)) Jl <■., AjJLl JUa_!3 till JLij .J i> un a j^a! 4 yuJ&U CjI n mil 
L_Ljv^J^_j_iJi *L*l£. 4 fir \ Lo ^Lsf i ,i " ntVI 4jIj ^jLl^ijI (jt ^1 LjjscjjJG 
( _ jr Aj) Cj LLlj jj-jJ I CjLljj_>- (^ Sj^vjII CjL^JjuJI JLojjI 4JLstli_ol (j^L 4_iljj^>J| 
jJjT C-<_u ^jjjJLlI (j-ujjJJI (^iri o -»J1 OjLIjj^v. ^jJI ^4jj ^ 1^1,1 4_i_ uail 4_i_t ,,<.i.lU 

Ijl^jj iL^LaLj Ljj-JI ul? te ^'jJ-^^ *— iLojjmi j, \ <^ ^ jji UjJI L*ajl>.| 

4_u1j^J1 Cj I j j U 1 1 CjjJl>. (jl ^_pe_u3 . l^'n^w^Luo CjLc^-t-u-a jjxJ 4_iSjLo^UI CjJlaA 
Lj .pi. J I (jja Uju) (3L^jJI CjLuUJI ^Li ^ Jjlj j-at 4_l^.jL>J1 (jUl^_«JI JjlJli 
4jjJL>. (jla "JL I jufc JL^G tjr^ tf LLuMJj-jJI ^1 Vjjua>^ LcJj^ 

Cj 1 ^ i^t I j^^tA I (j^_)^ 

O^-^J • L$JJ>^" L ^ J J * " ^ (j-C ^-JjiJ <-"-l^ 4_JVI j_A c_jLic_jjVI ^jl (j^o < fi i^^j 

^j-j| j "( II LoJk (j-GjjU^ ^yLc L-^jLi 4_>.j Ji>i ur^£- dJuk j-jj < ^il 



I .ill 



£_yo iJjLa JJlC (Jj^>» <J£ J^^oJI ^1 ^J^tJ ^jVl 3jIa_>JI (jr^ 1 4 j n i ^ ! 1 ^ 

^jJJI SjjI Ji ^jX. L^LaLtj £j^cjV 4jJj^3 CjlJa^LlL>.| (jr^j) 4_j_Li_>iJ1 <c 4_A_J^IlI I » 
i o j) In J I aJLfc La <L^_juo ^j^o (*A>^ Ly^J S" 'J L^ 1 -^ 

4-a-^j3 <jl LT l£. Jju 4_jvj(j_ji <jl Jj i LstjLol^ ^jLlIJI I Jl& j, 1 o > 4lfl jjl^ 
(^jJ^j iJT lJI^ 4_1UL>J1 Cj Ijf) 1 ^jiajLJ i _ y Lc 1 J ( j a <jL£ 4LLa_*JI j Ju4> 4 t j j U T 

^fl-Lc Jpl n t y-t X 4_jJLaJuJI dJ-A 4_5_j_S_>. dtL>ol ^cj J ^ > j t i^r>*i ajjLaJj-il a» 

1 ju4i ^^-3 £_J_l^£_jJL) JoLSjLJI J JLJ>- I <J-^J t(^j-J^JaJtJI (jjjlll (J J-L- JLJLJ Cjl M -^Tl 

^1 4-uljjJI S^Lll ^Lojul l^MLsl (^jiju V 4 tjffij^Jl t_)L^*wl 4_JU_C -jl JJLuall 
i _ T *3 {jl In I" tsj ■ k> * a Lq-A Lcjjj i4_jJaJ^jJI ijr 3 SjjjwjJLI lLUj (j-c-x->J1 \$ I o >■ j 
^jL a tlUj (3j-^J t^l-j-Jl 1— ^j! j *S L^Jua ^1 ,t S.il (j! (jjj /yo ((4 jl^j)) 

(jl (jjC Cii,ni^ JL3 t^J-LU-lJl (jj^JI CjLJLlAJjl t U r nljl Ci <lr \ Cj J_5CJ-I I 

3j_ilLua L^jIjl) (J^-stlij V ^4jjjjJ1 j^Lrv V! /yj 4j^a£L>a ^^-A a) 4_uljjJ1 3_llJU 
^jkjjj (^yli! jj-^jJ 1 ^Jl5j ilnrt*^ ^yJt Lcjjj 1 4_jj t, 1 CjI <rJT 3 jJjJU CjLLu^j-jJI 
jjja \jtj lJI J CjLLijjj_JI £> JU4) CjLljp. cLu 4 M4 4_jJLc j_j_<-uJ ^1 *a ^1 

.^LlUI 4_lU » t 3jL-*L*JLl 4 t j j U\\ ry^ 4-j,^U U CjI V 7- " «nU r.n n<*s , 1 

<_sLu3lJj ^^L^jlII *(Jj^>^1 Jaj^_j> jljCLal ^Ir. 4 jm^j^JLIII _Lcl^_oJl 4_tJvijj^ 
|>1 m, n'lVI 4_JU_c n La 1 j , „ 'ty Jx^LLIj ^1 CjLuISJI ^ dUj ^1 

JjLj (^Lii-a^l f^y^j I ^ rtj^Jo (jx, (jr^O Meiosis ^IjJLxVI 

(j-«Lj->Jl ^jrU^Lo CjL1>3 tjjs JljvI a a *?Jl>.(jJI ^Vl 1 <g -y 1 n L;T l!l CjI t^j^xJI 

V 4 u,t a 4-jL*aJj_jj j_Vut>3 j-w. g.1 n"i H CiVLcTcw \ a , . . Ju>.I^JI t_j VI 1 ^ ~r " *j < _ ;t jJI 

j 1 r lJl*9 V ^jjLj-J JL3wljJI ^jjil jljK-al (jrJJ I Mi'n LlA ^j^a i JLJj_fl ^ n ^ 
rtt^itl 4JLv ^ j j j ,^ ^> 1 aj ^j-o CjJLstJ La dU J> ^Jj i_^Lj=uj , JL^wVl 

, ^4_uLuaI*Jl (jj-AJ (-jlitajVI 4 jl or /ys 4_uLII *j^L_>J I 



(jx. r,-^"*i ( _ ;r lI1j 4," j<iU Cil ? j-*U 4-LsL>J 1 _i1 VI J I 4_lll!i ioi-juaj C_)JLj>o 

J£ cjI jii ir-Ti tl tfjufc J£ jIj^j £-^3 tL^iljl^ LAjj^i mi t!l ^l^lil 

L^jjjLa c <.l>- ^jJLjJLj} < j,>Jt i U ^ ill i±j_p- ^ j>ljJaV! tjru Jjj^jLJI j^j 

(JT ic J-l>J I ^j_LU 4 <.d < <i JJll 3ji.ui <jra£^ ^-^- lA 3 iOyx-eJjX\ 4-j.Llj>JI oLoxIj_jJ! 

jl 4_ajLuaJLLi cJiJu>. jl3 ^UJI ^3 Juj^ ^^lJI cjI^-JlUI c^jt£ til La J^>. 
((^jjjl j» 0^ ■jdj- > - u -* ^ \ Cv-^\ ' ^ ' ^ " ' a lI^^*-^ * ^ 1 *— ' ">>«-*■ ^j3j 

^yJI 4jj>Jj O I j_L.it "i 1 1 oJufc jj? $-&3 44_ti*^V! JL^J LjljIj ^L>- ^»Jl3 (j^a ^jjl jjfc 
; j U"t1 ^ JjVl JolJl CJJJLjv 4 < U 11 I4] (jjS^ 4_3jLuaXL3 c^>JULjlJ! 

^^lc: 3j, \ n Tl L^J 4 t j jUll ^ 4i^Lc ^>^3J ur^jJ i_pJ! Selection 

' Irtrtl tjj-AjLJr"! mi j jjjJI^J V ^j-*> ^*L^1 ^jr^ \ j 7 )1 1 .1 <3 Jlj La (^,0^11 1 jufcj 

La 4_lj1 .-^tTuVl 3j_aJI ^JLA ^j] <±.t-t-^ t^^A-jjj U"<tl 4_j_JLj2. (JjJILcj ^-^j) 4_tLn_stJl 
4 jJl j ill J-ol 3_«JI ^j_4_»^<u Jij <aH (jLj-^ j3G 51 m t <\ VI - U T L> _ 

,4j 4Uj-kX1 

— ^^po jjj !n "< 1 1 (jr 3 «ijjL^- i>) 4_jjJa_) (j? I — se — ilal^ (jVI — 4_L«Jj 

LoJlI^^ (Teleologists (j^UJIj Essentialists ^j-Jj-jusVI ^Lojl^q 



bpt)J<kuJI 



jJjLJlj*. ^yunJ^ ^yJLc n (jyjJI 4-ljjJaj <jL£j j 4j!VLj (JILcj ( __ r IlJ 1 CjLcJL-u-U 
JSU Cr Lt^>Jl jl^j^LII (j\ "m^LJI tjl'irt.jrt^lj i»l rtjtl J^J j 1^3 V I 

LoJl\ JL>>] '. CjLqJL m J L l ^jyA (jCuj\ <jlj^_OJ t^4_JJlj-dJ I Cj1j_t*Jj CjjIjJJ J ^-3 

«OJj^ B j ^ L^a ^d>j * Differential Survival ^JjL^-IJI »l 5 j U 

(LAjJ^Tj ol o\r nU 4_ULj ^ A^) ^^i.Vlj (t^y-AjjuLiJI t_iUtItjV1)) : ^-lla-t-SL^J 

(j.^ i t i^ju <u\ <m*i ( j^a >A"\Y c ((Bates ^..jILd) 4 In-v-V 1 a j a 

j-^c j^Vi jl) a_*L^ t^j— 5-1 1'>*^ ^- >J1 ^L-^t j^Jl 

4_uLajJI 3l_£L>JU £jj ^Jbj Betasian Mimicry *1 « ...1^ (4-c.l m ^ 

3j j-^tl CjI — <i_ouJl /yi 1 irj i> 4 — a — uu J j mi" i _- r _3 ^e.. "uVI ^ ^ 

1 ^ ^ Ur SA\ 4 .i. j rttl dJ 1j ijj Ui el o-J 4 i miJIL 1 L_a^ 

d j A ^j—c 4_jl (j\ it :uV! 4 jj-U C j-\ Lsl C3 "3 J d-Jlj 

.«Adaptational program)) 



Sexual Selection ^^MAil mUmiXI 

i4_ul JulJI JjljJLl m.I mi -vj **1jLcVl t-Jj-tf^ Cr^-J (<-flLij>J(j 

j^JJ Jj-aiJ 4_iJLlj>J( CjUjSLII JLUjI ^4 />>j V dJLjvj cLoJI -i>J*_* jL3 JL*. 

4jj ^ *kJI ^ jj-HI UJ^ 'iJoj^ 3 ^ 7 1. 1 ^-aj tL;r lLlJ! J j jlj-at 

t fljl^ (jiJal tJT jJ! {^Jb 4_il> uLlJI Sjjfj qil 4 jl t^VqVl ajjfcj . 3 «;lJL) CjLsjJixj 

Jfri iiCj Lo L^Laj (CjLjI ^-o«J1 ^ulj L$J ( j r lb&JJ ^i-tl 4_3^jljJI 4_Lu,l,i'vJl CjLdjUill 

i£jJLj ^pijj ^j-fl 4_L>JI jj) r j^LLj ^1 < ii y \ £yi 4_Llj»_a JjlaLLa j| ^jjLLaJI Jjj 

.Stag JIjjiJI j^j (>* jijLUil c_jUi£.^LI <jW^' o^j-^j 
c_jLit^u>U 4 < i ii ;TL _ jJi^l c^L£ Ujj .4_ijL«JI oiut> Jl^ 

^ * j 1 t-> T I e_jLie_jLtVI l j r C LoL*j n **i < (i ^ 5j jjj-tiaJ Li (j-u-J . i ,u_L>J I -V " tVl j 
4_loj1jJ (jLa 1 > ^ tj idfjt t_j LitlLj^ I )) 4j <jt =vjj Lfl-a 4_o 1 rtln is>\ 

JaLJ?,i it! (j-* L»_iL>. Jji-iii-j ^^L-uLZlII ^L_atoJI (Jj-S^o c_j L-t-Tu V I 

. Sociobiology 4^iUl^V! Ll^jJ^JI ^Lu (^UilAxl! ^stJl 



4j»_3j ^LjujI jjfe i ; iJ> (Jj jJI i^jL_« Cxflj ^^^3 Lgjuioj 

J_Ja_al £jJajJ1 £^Lj ^Jj • j . UT< t_jLic_jjVI 3 i _ ;r a^jjjL_lI! jj \rTi \ I SjSLfl LoL^j 

^^Jl (j^LiJI ^Lu j^JLLLiJUj Naturalists nUTI 

ul,Jt " Wl ^p^jbLLa jru J..L-UJ jj^ ^ (j^jJh IjjL£ j^lxl\i Biometricians 

^jA_Lfl1j_ll (j^i t \\ ^ajLcuJlJI ijj-aj CjLujj^LjJI ^JjJ->- £-a j t4-L i n")£v 1 1 CjLijuaJI CjjIjjj 
i-m-iVi ^j^U -wV La (- r ,i-<.oJ iC_xJj^a (3^"' Ur^l J-^^-^ (_?-^ (J-* 1 ^ ijl JL_d_3 JLj>- 

J-ll JJ (J-SVl ^ O^V ^" ^ Cj!j_Lui £_t^J VI L_C__S Jl >- ij] Ur l£L J 

Theodosius < , n't < njtG ((Genetics & Origin of Species 

<Gj^ 4_c.>Uo! ^uljij J^UJI ^UJI 4-itj;l3 4_Ul ^jJ! <«Dobzhansky 

loll ,Ja 4^123, 

\ jfi pic (jr^-j-^ *-iJJ-U Ur I ^_jLj£JI I jut 'u-t^" 1 »^ 

MY) «May ^La» : LcLJ Lfcj-^o^ jj)U"TI 4 j <^ 4 nU'tl J-l^>1 n"tl ^1 
«Rensch (j^jjwj (Uii) ((Simpson Qj»"h ^"">j MY) «Hux1ey ^yLmSL&Mj 
4j olr oLoL^uul cdJj ciuLoljJ *(^o «Stebbins jniimmij UV) 
3jlc>^ jl^I wTimofeeff - Ressovsky ^ . _ uui^s B^Uli LuUl ^ 
J5_v ( ^mi J^oI^j j-L^J udJ juj «Cheterikov L-a_^Ljj. wj ,,,.,)) ^gjjU'tl 

i^JlH JjJU>- ^Hj La J-g-JjJ Lq_^JLo LljJlJI : ^jLlj^jJj 4jjj U**( 1 1 Cjlj-LJt,."Jlj 
JljJlj^ J^jj <:j 4_LL>u La 4jLc j ^Micro-evolutions ^jJLuall t M *ljjU"tl ^ala 
J LlLlTI j 4 jjlali i^jJl ^jjlJI L^jJJ (j^-^Iij ^jJlSI 1 ^ i n a s 4 j^j <i^i"Tl 4_Cjxj>JLI (jJi 

^l^jVlj <Macro - evolutions ^j^UI CjIjjU"H» (^t*^^ ^ <f< < n « 3j]a La 

t ^ £iL>J| 4_JL-« ^o" ^ 7u I j. L-3^LU^! jjjjj-uJJLI ^jJJI (jx. cJiJLLicj 1 ^'^ 4 ^ miLJI 
J-oJ 4 . 4jLc CjjjIsj (j; jJI L^jJ] (jrAJ-u ^ylll udlj ^jjo ^^itll 4 jrtj *f i rT\ 4x. j^?&XJ 



____ lj--->- (J^J tH Q>-dJl LLil_u_L.au J I __]|j_V __J L_l1j,jj__JI Oju£t> 4_L_lj_ _____ 

--jjilJ! 3j_L_J joj_4 J^->j q\ <J* u-H-"' * Paleontologists ^_l__L_w_1 

La < m Saltationism ^jjJ__Ji J_____J1 S^_L_- <i -r a I jjLiC Jj (ILujjl jdl 

2Uj,jJ__ij| ______*_ I) _jl j) -r rill 4_j__l_lLl_iJLI I __ L__j_4_>JJ _y_J j) ">> 

<i" <rt_Mj J mi 1 mi Ml SjJU i\ jUJI L_iLjip"i i n U JlIc Lu-j in (5_j All 
j J '^L--VI J Je—L- ___! (J-dL-tJ j__i____ I _--_( * J3___Jt (-Llljl <-__- 

.Incompleteness of Fossil Record 

«<jjy < " -i-a-t-u)) JjL_- t U"i t I j___aJI SjSjS^ £jJl_j_I 3j_c9 __J] ^L__oVL> a 
t^iat > ___ »J_j1^__lJL1II ( *JLlj LcJulC. 4_jj l"n ^___ I j> j m iil ^jJl_u ^ M 1 j 

Biotic ^-^jJ^ljJI (jjlj-JI (3j__>o i <VHg"mij ^_J_^i-u (Jj-*-t J I j_3 ^ 1 

^jlyUI 4_l__ _)L_T 1 o c a n\"t : *-a 3j3_l_> JLa-lj La < j j "< < _^jJI Equilibrium 

^-jLj (Lj_c-->Ij--) __Jj_uujJI ^*->- Julj_u _dJ_ a t 4__.__ _* 1 3j^j_j_«Jl 

Lfl I V(J _____1I £j-UI (J-C jjrj A I" -Te—a 3j J mi ttl J£ 4_j__ ^jj-u J_ljw 

-1 nitl < ( Quantum Evolution ^-^SJI jjWitl <i m<» ->1 o <nf 

^-litli JL__3 l_U_ ____ ^Lbj t 4j j jUV I *__ij___dl ^-Jl gj^-j 

.Cj1j__uj itix£- _)_<- l_J Aj^Lc] Jju <L__ 4__— Ll_> 

i£j»-_.t t_t j^Jl jmmM 

CiJ-3 (jy-Jlj L^_J] 3j 1__L V I i i (i ^ylJI l_^1i_vJ I 4 \ < >i\,jj j., nil l^L___I (^-9 

lIi^ nil! ^-Lt 1 1 <i"it 3j,jj_o__JI CjJuIjJ i 4_ujj 1 jJ 1 4 j j ^ ClLT 4_x___>Llll ^IjVI 
4__ui-___A ifij i (Tu-tJI J_-!_ ^j-O 4___il_ Sj__L_o L^__Ll_>^J ^j-__xJ1 4_Jjj___JI 
oljwcJLjJI i_jjjL_>. t i__ I Cl^j jl <i C,a dj-j>- a Ll_o (J_1__j 

(JjJk-J _jl 4_j I ljj ^ j t.u, h"t\\ \jJtt (Jjl-o (jl L_i_D^___>- a i^^______Jl 4_j j) j) l^i "< 1 1 

Lbjj____i ^c-cjJI l_U_ 4_ujj!_UI 4_l_>.jjl__1 1 ^ _ S U ^-Ul LiLjJl J>LL_ 

Llll. JL_l_-jJ! a J '< i u olr _>ujJ 5_-^3 i 4jj)ji__ CjIJ____ 



<LuA&jLaJI CjIIjLSJI j^o3 :6, m i hi II 6l11hj'| 



4^^ju2lA (4_UJijljJ1 ^vjJuJI CjI^j nit! ^jjJ ^L_v do-^isl ^oi ^Lc ^ 

(Jjte-uJl l1)1^_jc_J3 jjlj t 4__u_<_u_j_LxiLlJl 3 j>--l. Mt,.tJ1 ^^JL-t-j jJI ^j^llll jjLL>| LT ^ ^uj 

L-L-t—i-a.) 5Jj^_m jjLcujlII ^ ^jj ^ylJI j l!iLLxj>JI tn n 3jLcl CjLxU_jl_3 . JliJ) n ^ 
^IjlI I tiiJj Jjj-aJ ^Jjjiaj CjI^-jJu Cj^Jl^j ^ <; i n*i (j^jjS I j_i_>J I I $ t L_3jJ<a3 

oj- 1 4jj>5-1^j cjIjjuxZu^o 3^^^ < « ^ o i ( m ((Mechanism uLSL^a 

JjU « jJ^>.»J «^JjjJl)) jJ^LO-LlJI ^j-* £-U3^A ^JJbtlll IjLA (jl^ jlSJj 

jlj n't ...1)) 4l>. j-c Ji-JLJ jua <Ll>.j^l ^ jJI (jj^U^TI e-j^L^b/L) LlL ^jJI jjJJI 

CH=»>-^ LrH L/ 1 ' ■■''■-^ O-* UV^— 4 3 JljlI ^j, j, j >^ -v ^Li \ $ j ^ 3 i j (((^jjlaj 

^ .... ill i La| . *^Ljv. Cjjl>.j jl£ <jjjlaltl1 cj1j^3_3J1 4 K mi, a tj^-j I jl^j^ . 4_jj^j! jJ I 

( _ J3 Jt I ^ m/< « 1 < r-i j 1 3 Ju Jl_>JI ^Ijj^I p ^ L>^J '^dj-^^ Lr^i iS-*3z! ( CJ *^ > " ^l- 3 
Jjal^X. J-JL-oJ JUJU>J1 (jIo^jLIj 4 j, 3 j "(11 3j-lLl!l Cj^L>J1 L ~ r ^i^ . ^jlsl^-djVl 

?r <l-<-Uj i1jLJ_L>- Lu-LJV 1 tn <1 t C : i t iH^J ^ tl^l (JLl>-1 3Jl»J < _ r JL_ljlaJI L-lLitlLlVI 

.^j^ab-^l Jj*_uJI ^Jl 3juj^ 4^Ll^J J£Ljij 



\ 'WY j»Lc « jJj^v»j «^jjjJI» oj-^ m£jJ1 cdj.,," uiU c>> j 1 1 (jL£ , I nTj 
^.jlSj ^jJij <«Speciational Evolution ^tAjjJj jjU"» <uLj <lLl-oj t^j-M 

(>« £_JUj V <Gl j^_ju jJl ^Normalizing Selection D t i i UT1 <_jL^jVI 

^La I Ju^Jj ijj>-Vl 1 ^ •) Oj- 1 iy* j^Li T u _« Jl Q^* } tr^ t * JL dJ- LM ^jIjj-I^ CjjJu>. 

*I>AM ciJJj ^ j mi tfi il>^*j V ^ ^jJI Lr li-^>JI <jjl>^ JUL u lt rttl 
jjSwCJ o-p- t Early Cambrian ^gj^SUI 4jI juj Precambrian 

mi \ (j^-i ^j-o i Juu La— l3 L^-uolj-fljl (jjJljJ JaLcJ^fl ^JLA ^Jojljo (jl ^-uol^Jl 

^jlc ^^Lg IoSL&j .Paleozoic ^jjj-JLJI j ttl 4jI ju jJLa 

i^yk 4_ul_iIL (jOMj (jjJIjj*- V] (jVI L^Jjfl Ij^jkj^i jj^jj ^"i-w. lLsLo-i^I 

jl) JojIjJIXI ^yi-L-^JI oj^>^^ l^ 1 ^J- 1 -"' ^° ^ d 1 3^ cr-^' ' 3^ ^ ^ J-3 

. ^> f miTI tjo^La j^iiL ^ 'l n j 1 1 L^Lfci (jpjJI ((jjljll! i UiljlUI 
CjLu_->J1 ^Jsuljo ^j] _ 4j(jjJI ^iii ^ljjIj j °i jJua _ <^ji^_jlJL1 ^j'l^—^JI (j^a j} 

(j_d ji^l (jit 4"nlr La (J-ujUj jl^IjJI lT^>J1 q^-*-^> iPleiotropic ^tJl S^julLo 
polygenic ^jbJIjjt" a Mgj^kU .U^ '>tl cjlj^£La ^t^ta ^jLa JjJLLjj i^jj^^a 

O^Li-ljuJI <? jut>_a *(jijv ^jja LbJ^>.^j (jJJu 3Jl>-I^JI Aj^^UU <4 (jl ^jJulcj 

4_il£.LiIj (4_jj>-Ij ( j-d jlj-^S'l 4_oj>.^LuiJ 4 i i ii mL 4 o i nL>- 4 j o ft! CjI^S CjLu_>JI ( ji_i 
,m^jIj_3 1 flhlV* 4_jj_»_uaJ| ^j-js jL_^ (jjj t(j;j^>.VI 4 jjvIHI ^ya t-jj V."i,*i^l JjoIj-C 
CjI d j^JI ^jJLc ^jl— a.i 4\jpl mi t It 4j|jjJL ^j^dJLLJlJLl ^Int a (Jlj Lo^ 
4_l^IjJ (j^/ ^ n a j— at 1 , - JLA J i^-J-J 




Evolutionary u?jjU" T] jl j S " ...VI Ji^a ) Jj_uoVl m. "1,1 a 5,\ 5 «U j^AljJaJI 
II9 .(jJu-^Jl JJl^III (^Li 4 j irt<"in ft oj^J J ^ (3 j jaJSjoJI iaU^Vl oLjj Stasis 

i^LLa tJT ^jl ^jj^SLj ^ Lij-o ^1 j^-Lj^j ii a ^ya _ 7e_jjLil1 1 JL^J 4_i_£L*liX1 4JuijVI 

Lkj_J_C^ L^-JtSLJl ^LojjLj L Ju 4jJuc1 ir-r'11 1 ^l^lj-ja <-JjJuJtua ^^Js ^l-L» " a 

oLjJLjJr* f.L2jjL) t Organelles ^-uaj^^.j < « cjIj <nr j * 1 .^r j cjLajgj^j^ 

CjI jlrt'tl 4_4^j Cx^o ^nj t" ^1 EctOtheriTIS (^jl^^JI ^jtVMI CjLo*jL>. 4^3 j_4 
CjLjjI fi rtll ^jJ^jlj a t( jl J-jjJI U Jl_) CjLjj 1 S_3^UI J<a, '^'"j) 4 j -wLlII 

Bndotherms ^IjJI ^jJI cjIjj ^h>-« c^! (<-^'jtP*j udl o cjL_uLaj_JI 
7t_j jLj ^ c-ottj ^,^1 cjIj jt'itl i>juk ^^ic' (*J^nil ^u-ul (jlU'i jl Lil 3^ J-^ 

£>jjjuu3 4n\7> ->J\ {^jS j_A ^_j_uljJ*I 1 JuS> (Jjua (jLfl <JliJj ^-«J - L^Jj) «t ^' 1 j 4 j 



LT 3 a iCjLijkJlJI ajub t*i ml Sjul^lll l-iL^Ij" 4_uJj jj^LlUl 4£j_x/i ^ 

c La_ljV! o yx—uj (jjdj (( (JJJ^»» djLjJiiJ jjjo p$ <jf t_^cj Lj_£ jjlalll^ _ ^1^.^/1 
^cjjLjJI ^ i r L&jjiaj CjIjI ,<-u_cj i 4_AilL>JL 1 CjLljISLJI 1— L~w,i a £-xIoj_j (jyJ-Jl 

LjJ J " ^ J ^ ) «—>Lijt£M ^Jil jrj_) < n ^j— HI CjLj) "i mi c ^ -£—u2>\$}\ Cj^I <t "J I 

j^cSLj UaiJI <j-^-b «.njVl-a l1»LjIj_lj>JI) LkL^jl (j-u$ (I "< < ..jj^-JIj 

CjIjLljj^o Vjljj o^-Jj .j^*-_iLitJLjVl L^Jl^-ILojJ (_p.II LiJ I <bl I jalo Lajj jJj^ 

CjLuL^ (j^a »_j La ^^jI ^^-Aa (i£><-^ oLul Ljj .j'C.JLa . ^ nil I jla 

) i nil /wo jrO^lII cjaVT (^Jljo ^Ir jjJoj jjj ^jjo <~ * j tf? > JLS i LjJcjjIj JlSI^ 

4jLc ^ ^MJL^I jj* UjLa t^jVl ^j>-^ L>.j,"i<; Jjl ^ Ls>Ll>.I 

Cjl jlj UT1 jl iU^>Li clU J 3>-^J ^LojjVI jJlJ^ Jj-cj ^ a t 4Jl_iiaJl 

L<ux£j *(c_)Lit_ljVI JjoIj_c v j-£- 4J 3 J>-»-4 (^1) 4_2lU_4 4_uoLv CjLLj_>i ClJu Ix. 

L$_i_a£^_j ^.jiij 4. j, (>> ♦ "i 1,1 cjLjISLII £yi \j-±h£ jj\ i U^^-j _/uJL>JI ^vGLk I jlc 
^ ~i ^ V I Li.jj.Lsj ^j^J * t^rt j ^jk^ V ~> \ $ j ^ (3 ^ J>u ^* l?-^- '-^ t? » U 



3Jl_lj Lo Lju>-j L ^,!Lt--v j .((Evolutionary Progress ^jjIoj ^ULjjI £"» 4ju 
?ii ■ W*l uUil&lt ^ JU&11 * toll 

Sjjjj-iiaJL) 4_jJLc t__<Jj-Iu V ^ tjjla.ll c-jI V" jVt <jl 4J ^JLo ^yi Ls^LLajl 

, *\ /yi >^ ^I^-ojI «4j_^Jlj*->i» J I i>JLA ^4^- lW- 1 l£>^'.i ^ jlrLiJl 

^ jj^>jJI ^1 c^-j-^ Evolutionary Lineages 4jjj ^iiljl .nil ^j-o 

JjujL jJ-ua-^VI Jljlj ^j-c— ub_jJ J_3 (^yjJt I ^ j ^tj-JU j .jj"i t \ V 4_jJU-C j-A 

. LgJLp- ^.LojjiMJ V a -ij a JLl>- V ^ylil lLjj! ^SLII 

(J-u^jlaj (3^-1 *** 4 ^ 4j1» ^Jj) ^ j (( OjlJ^» ^ * J iU.fl ^_)Lit-jL)VI Lot 

4 j 1 f La tjjs J_tkj ^ylJI _ij_j_SJi JLjJutJi LfJLu^B tiJJj *_a a . « 1 <i j n U ,jL^ 1 o # a 
4 a. iljlJI (jj-Su j^Lj JLcTp-1 Jijjjri Tt <? jub Jjlj tj-uJCJI 4jl3IjJ1 ^^-SJI 

nil JU±i ^Ljj ^■j.l^'IL 43J^Ti ,,<U 4fli^>tl jLj^ 4_clj ( ^>1 4_4ij^Lll 4_jJ_l>JI 
U Lo3j ^jjiaHJ! j— Lt **< 1 1 4 t j i U <__3^LIj>-I )) 4j| ^Ir « ^ » 4_J1 jLil Lo 
clJj JLJi_oj t «jj U"U 4_Lt>JI1 3juju_fcJl Jjt jl_JI t>ui /jho e-iL-V ViVI 4 jlr 

J^j ^tl IjlA c^-tiij CjLoj q ,,J I i Lj-joLcJ ^ISLufc lIj Li 1 5-f-rsJ I ^^it t ljLhij^I 
>— a!M—«-ul L^JlC 4 fll" -ia^Q 5jjj < r-> j J^jVI CjI jl A.O <-_9^L_4Uj1 £jr i3 

Exoskeleton 4_l>.jL^ LjLij ^i^^ 4x.^^JLI cjLlj_i^J cJjSJi> ..-»ljjl ^ All 
4_i;^LilJI 3j_j_ t<l U ^ jj| dDjJ .Endo skeleton 4_JL^|j 4_aLc^ ^LAiJj 

jjL^ Lq-Lm t Ljl_lj>J I j 4 L ^ tl a Cj Ijj-uo Lj jJ 4_ft_jt_iJa JLiL^^l-V a CjLjI ei\\ 
^ ijjr*-*^> Jljw jjL*o Jjl jj o ill LojLi Cj 1 j 1 i ^ ^ U Jl>jL>JI ( _ 7 j>-jL>J! J^jigll 

.Crabs >*-±J1 cjLUoj-uu ^l^jt ^ie-i^>f ^! J '^j 



its 



Interaction JjLUI J^UlII j-a ^ 11 t-ilitlj^U jjlIa cJlii JjoLc oJLi&j 

i \ ts\,% t 1^ <>>t t 4 1 rt "< mi a jjlnTt ^/ j-t-oLixJI aJL^a ((c_iLitajVl ^-j>o till 4_jj1 £La 
JLoIj t^yJLushJI tUo t!l L^J (^JlJ i jLLs*i/l 4-LalSJLo 3ju»Jj 4-cj In i L^jj 

Gcofroy -j & c^L^ cij>-^j j 1 "' -^J i4_Jjutl 4_jIj,jJ1 
(J^LgJI ^ Lc^j J^LHII t jua j'k a t ^ A ^Lc 4jLaJjjj juvl ^ «St.Hilare 

^Ij-i^Jl ^j-A L^J- 1 (j-u-SLuJl 1 JLA j i " f. I J « Jj)) *.L>. Lii-lj 'UjL?-^ Cr^i L^Ji 

4 1 lm.\ Lull a Cci il-l! CjLLu>JI ,j! 4j_l)j_>Jl Lo^Jj j ,lJ 1 fie. <■ Ji >'(£, <j! Juu I j_A 
l_JjJ ^jjJUl {j>>ft t»J1 ^(Jj^fc-S < J n « 1 1 CjLi>>. 4_5jj-Ld fJ-^J^ ^ ' Uj 

l1jLLu>JI jjjuoMj 0^>j£ 4jla J JUlij 4_5jjJaj 4 ^ »Aj ckLLlJVI j^l^ ^jjj^i 

I }jv I dJJjiSj t 1 j«i jtoj 4 ^"V a ^1 jjI Cjl_Lt>Jl <jl < n mi~K! Lj-£ i^jJujj 3Jlc1 

ULc (Jixu ,Jlj La t^Lfejj), gtVg 4_jjIjjJI CjLa-uaJI jJ-LaJ 4^s^L>*j ^j-C 
. 4jIjjJ1 j^^jlj j? jj)ln7ttl ^^-l^jIjlJ 4 j i ii ft L ^1j-*-u ^J-^L>i-1L) IxjJa 

<— jLi ulTi ^Ij Sj^JulII 4_j_l_JI c_3j^Jo L_a_jSJiJI ^j^a L^tSLoJj t4__j_>J I CjLuISJI 
(j I ^j-rt ^AjJI ^Ir j , 4jjLLxII u^j^Jail Cj_>o 3Lj_>JI aLus\^X L^JLbJj ujLLjud 
SjJloJI ^jLs i 4 -uu,J>J I 4^a j) IS < U ^ jLo ^jLt^ L^j (j^J-I 4_j^ (jln U CjI a trtW dJUfc 

^j_Lsj_<i (jjjl 4jLit-<Q Sjj i*iiif. jJ-iUJu LaJLtC ^ » jj t"itl i-jLaeluVI JoLjoiJ 

C_)j__cj i^jJLoJI L^iLaj-o Cj^Luj ^jyjJt cdij 4 ni't'Tr a 4_u_u ^^aji i.^-^. 
< ^Tj<"tl ^ fj^xjxJa ^jJI jlj_^Vl La! (3jjJL>Jl 4-lj.JI Qjnj^'n V ^j-J jJt 
j>„j r CjL_j_>J I Jxi. r cJl^Ju ,JLj_j>-V| jjj^jj . jjLilJI ^ 3La_>JI (jj-L-^l j j 
jj Jj rttl t^SL^J iUfi 4 LtAj (Sj^jIljlII jlj-flt J£ cJlxSJlSI ^JLi 3, 1 f 1 mil 
^pJI JLj --w^l tfJUft JljJ^ la j n a (jr £U !j\ JL_JU (j-^J ^->J— >- ^-^ uj! V 



6wuAAjLoJI ■**■!* I I j :6uuujujJI SJLjuuj I 



^r^} t<— jl V*iW1 ^ \c JJ-J-3JI ^5^1 /ys 3Jl3^!j^ 4Ja ji i^H JLdi.1 j M V lj 

4 3U )T1 (jJ^J Cti^ U JlJ ^j^JLsJI ■JjJJ&J) Jj-S (jr 3 JJ jJI I JU& L r 1 1*1 

J£ jrU) t^JijiJI (jn <\ d^Jj—Cu clj-^wl JjL_u jJi£. 4_u_j_>JI Cj 1 <i j Ij— "J I 
^jLtill S^JfcLii) 4 iiU *U SjJjJtl b^LsJI ( _ r *3 1 ^3\Lju Ale £jjj]&[jula (j^jjuij^ajj^ 

_ ^ ^jil] (L*>L>JI i»jL^j ^LiJI ^I^JLxVI f LcuJijMJ 3). j oil Crossing - over 

JjjljO 3-iLjj 4-j> j."uJ I j . Luajl Lu-l>. 4 rtll ->J,1 < j^l j.thJI ^^^j'M—a LftJjj) <— sVT 

4_JvL>0 J fl~ tj _ £jjJL> - J^J i<Jl)^_3£jJ>JJ 4_lLu>JI 4jLt£pJI t_3^J*L>.| il)VLaJL>.l 

nUH t_>litjjVI tjr l£, Ju-oS" I^Ur 4J9J>i irill JjuoIjj Ja>. Juu I j^_Aa 

(Jj»_3 (jL^ (3j^SjJ,I^ 3 jl " «_U jj_jl_3]| 4.L<.uJu-u (j^s cjL3i->JI ^jla j *^ cr^J 

j> iT <L3_x3^>o tjr fl c-jLidjVI ^_j>o La < JS^ j t tsi^ Cx^ a (jr fl ^_st_<u ijr l]1 4 j t j iUTI 

i3jL-L>m 4_U.L>JI Cjl 3jJ^Hj| jn« (Jj-LesLj (J-O (^JjlJI J Q-T LT^) ^'Al^ 3 V ^ ' 

t 4_«^lJLl j> j r 4i j KJ I L^jjbt ^jl 431 iVi JuLq r.j 3; i ^ U iij ^1 

JlJ^uJj 4Jj) 3t o 4_ibvl Jys Lu^-3j t_jLit*uVl 3j3jll ^^-3J1 £Ju±> (JjlIj 

^LljwVI ^ JLftSUI 3j jj ^jLa llUj .3j-3^JI j>j^J UI_oj£. <Qx Ljjiitjl ^jJi 
t_jLitJljVl 3j-*j (j^b ^,111 z Ll_Jj Fitness 4 j -v^ ^Tl L^jjJ j^I ^3 ^ V 
JiUj V 4_uLitjjVI Sj-dl dju^j (JjjLL<mj ^jjlII ^|>flVl tjL£ ^jj tL7 tj tUW 

3jJ_JI ^jJb . 1 " l> J-4 ^Cj-Sl j^lC" - L^XJj <UjjJ| I JLJV 4lj *j (X 4 J MM VI 

. 4jL3_} Ojjlujj& ^jjJI L^J^l_>- (jji JjusIjj 4^L*jjo J 1 JlI^Iu tJT I*JI 

i Juil 4_jtju3 _ Jljju J-jv _ JliI jlS jjJoHI 3j^LLJ ^j^tJll ^liJl J^jKj <jl 
^jLa_Ul : LaA (j^LaLti (J\LaLc *Lx-JuLi jjIalJI (((jj^jl J» j i " C I 4_ljjL_cu| Lt 1£, ^ jJl 
^IJI c^^LiJl lLLoj (jiiJU ciJLlA cJlj U-3 dUi j-oj .^tj jUH c_)litljVlj Ur juL>^\ 



4k-w>La i «Unil of selection cjUtjj^l 3jl^j» j^jj^U'tt l _ > Ajlj A ,g ml La SuaLcj 

L^£. LoLu <— attit-<J J^JjUo j^laTJI JLjjlx L^J _ ^^Ir ^1U.^ ^< . «3 Ju>.j)) 4 ^j| 

(JT ^ Jot" aJ L^jI lLUj ^j-o Ij-tju^lj . 1.-l.->-jJjj&L"T|j j fltt JLa=_a ^ 1 $'ta p£ dj 

(jn j mi (jy l£. 4jVjJI jj-u jjU"tl Clil ni ^Loa 

i^ia I JlAj tjji^l jl UrtJ^I jl JL>.1j (jy>* J*-flJ jJjjj JL3 c_)lieJuVI 
I4JI <n",.J ^ I U-vJl (jc 4^vl JL3 Jaj V ^Aj ^rlUmll IjlA Jl ot" ml JLic UaiJl ^ 
l_3Jl^J1» 4 <iK Jl <i t'.iJ <, cm.'&I ry> jJlaj JL3 La j t 4_c^x-j>JLl j| Jlj^Jl (j-Li <JVjd] 

1 jut (^i-se-a llU j «4_uLit^jVI Sjl^jJI » « Target of selection ^LJtJuVI 

, Jij Mittl lUi^ll 4 jUtj (jl (^j-ILoj ^jJI (j7 JJti\ J£ ^j-c ij-uuLifi t^j^J V ^Ha-uaJLl 
JuJutkj JjiLsfci L^j obtiLxuaJLl 4i.Lj_uo ^ 4^i jj I /yi JujjLl ^jj] 4jvL>Jl 1 rtTs liJLlAj 
jLll£.I CjI n y\\ ^1*J ^>U" miU pkt « ml jJl* JLv ^| ^^lilj ( ^_lALiH 

DjjfcLia] ^AjJ-uaJ IjJJ jjj/LljjVI IjLA (jjl^-J (<_jl_JtlsVLj 4 <V t , t I 3jL>-^j| jjfc (j^>J| 

jA 4JL^£Lj J>j-aJI jLlLcl ijy Li Ju J-tiJI ^AjI^-juo] I jLl<d!j JuLS l)J J *J Lol tjj)UrJI 

JjJJLJ 3^_u£J1 4jajtMU Jjfe Jj-AJI (jf Liilj i _ T 3 ^TlJCJVJ tL-jUcjj^U ^ t Mj^jJl L_3JL^JI 

.C-tUtL^U j-iIjLlXI 4jU3jJU Jl I jJLo-i 4_^lj 4 L^J^L^ ,j^l (j^>JI 
3>^> tjr^ l>£>" l " u *^ Cj Lu-lTi-l^ 43, mi jJI t _ y iS_IlJI tjL^ JL-aJj 

4 o^U jjl n^ll j^j jujil ^ < ?tMi<TI ^ J<>>nTI Electrophoresis ^jjh^JI J>*JI 

fl" (j^o JujJLl ^1 i^jl Lo^J iCjIj-utlUI L^pju La a CjL-lj>J1 ^^ajl ^j£. 
(jrt^JI J } 1 Lr*^1 Lr^J^' SjiAJI jLuajl jlj qjhj tu-jlir "i 4 jU r ^ LijjJ 
JjLjljJLI jjUltl L-tA J C-iLrr <^>f ^1 $~t c.i 7i a (jr j^ (j^J 1 Lrl Lje-Tu V 1 l_3Ju^JI ^Jt 

^jL^-t V (j-jjdJl «King «Kimura Ijj a j <» J ' 4 «Neutral Evolution » 

.((Qjljlj)) 4jjJsuj L^xAJuj ^ju LuojIju 



Jl <i"i"wl J^j>. 4_u_Lj3j j-J-C- CjLLj^J 4J1jJL>JI ^_>-1jJLI '"-^ (jl^inJl I JUk Cjj>o 
ij^Al jlj3^U 4-uL^cTl>V1 ^AJt-a {jfC * AtLrteJ ^j! ^j^Lqj J^ icj^-^J.! c_)Ltl)l 




fl" mil 4_c^-o--^JJ u U,>lllJI ^LstUI J^Vl 4JL^JI ^ .^rl -»JI 

1 n olj J££ 4_Co«JU <Z^i\S Ijl Lai .(^Jtj^l 

(^jj L_ai (jL-u^^u 4mm^tijj .(^ym jIjlcI jt f,uun ^e. f,<*\\\ y ^lsju 

4j iriMI tfjub Jj^v Jjl>JI jlLo! jlaJ^ 

( _ ;f j3 <( lis " a » j! ((La-IL^D)) (jL^ y 1 <i ^ ^ Jl_u Lji Ij—ljJ^ JLjJl_>- jj) (jfo <jtl 

I Jl^Jj i^L>o jjjfl JuJu>Jl ^JiJI <L5_S_5cj La ■ j ' " ^ «^jj(JI c_) LjtlL) I » ^ 1 U> <a 

4_xLa-C- 3^wqj - tfJ^Jj - ^a-A (^JlII ^L?tiJ( I Jul) i3Li_>J I 4 1 1 i>J)l^_]3T ^L>o 

,4_o.|jJ>jVI 4jjj .n") LLk c-jUtOj^l JiAJ JLut-L^I ^jLa tiiJjJ t j| j^>U c_)Litlj| 

jlji La LjTj .«Species Turnover ^^Hl Jj^t-Ul)) j? « Species Replacement 

CjI J (JjJJ ^ ^ j-fi-jJI 3j_ujjo 4JL_>- ^*La| Ljl JlS^^I^ Lh*^ < J-4-*Ti_(-u.,t, I ^ll^i^U 

L ^ t }\ «Macro-evolutions 4jjjjU~iTl cj^Loill)) ( 3 t t-l>J ^ 4_l^I 

, 4_UJjl jJI Jrylj^JI 4\Ua C.^" ^jj L^ii ^ Jl Jcv V 

«lLO.Wilson t j_« J J^» < njtb tjljJuJl I c->l " < >-^la ^ ^Vo ^Lc ^Js 
Lj>- ^-Sj-fj ^itJ L7 ^jjJ1 (_jVI^ t4_j_cl <i ""wVl cj 1 j-JIaJ I ll!jL_u £jr tjujL juvl 
^vu-^SU 4 ol^M.I 4_^iijjJI» 4jL> 4_Js jH _c ^jJI iSociobiology oL^— o—L.^tl 



Lc_4 ^ j "i^ ) jj^I LaLaTufrl <>jJaj Jy^t-iuJ (jyjJI CjL-Jj, JlJ! tfjufc 4_j_cJl>? 4_jJ! 

Ju Ju>- i_jLl£ jj L^j^qj q\£ i C-i Lt_<t-Tu>iX 1 CjLjS^j_L-u t _ ? -3 jj_LaaJ! 
jjJi_La ^ «Ruse jjJj)> <Uo]J^o 4_j_S JjLlj t ^Lti £j_^jJU I jufc 

. 4-uC L<Cl>-V1 CjIj1^l>JI Cj[j&^Luuj LaLgTufrl (jr IaX. I J . 1 A l"i ■■»» ia 

J-u^jJ La (3jjU"i l-Sj-uj I <Ul jjb c_jLj£ (J^>- J Ju>J1 i__)Lj_ljuI Jjlj 

j^j3 v<?l_Lt_a J^a->- cilj^LtlJl jmjj 4_aj^-La_) « ^y>- jJ^ijJ I t _^Lji^M)) ^—ljjlj 4^al J V" < J 
JL-iijjl JL9j t« L? £^.l 1 nil JjLjiil (jj )i 4_u_»_>Jl ^1 ,3 1 nl » 4_i jL-uaJL 

«(j_uJj» ^ ^ j ,J l ,^j_CJ t _^uLL!l <J^-3 tCjLL t > JI 4_iLa_> Ua l-^j^oj (J- o — « 3 4JI 

j!jjju>JLl u>j-»^i j.. J Ij ,j_*-Lll I juk ijr ic- j-^-*-""' ^ jj-*^ (j^ oj> -»L* j 

. .ij-jJL) . Uj ->-Jt ! ( _ r 3LajJ1 «^mi» 4jL>-j 4_uljjJ1 (JjqIjjlJI jJiiLal!! <Luaj?e-cj 
JjSftJl (jJJ ^fl^ti (^jJl 4 , nn'i UajJI jjiu ^ \V\ ^Lc ^ «jjJj» <JJA'l 

La-Al^j-i tiilli ^jaj (CjLbj-uaj l j-<J 4jj1^_i_>J1 <Jj\ju^L>JLl jjJU La s _j£Li JL^JLl I JlA 

^Lcl^VI ^jLkJl tijlj oLxSj_LJI ^1 SjLi^l LaLu *M n r I jls 

Jill CjLi£j)1mm 4_uoL>- 4jU£. 4_>.j Jl5 ((j^Jjt) (j! ^x.jJ1 Ly l^. + 4_Ldjj_3^l j^L>Jl 
4_uljjL_tJl ^L_j — 4 1 g < aj iCjL_cl — a_>Jl ^1 — 4_j_cI 4— >JI Oj "r $ II 

SL^j^I cjI^^UJIj uWVl jLj'^Ij ^Altruism jLb^lj Aggressiveness 

jj-* (J-vj ^IIj CjL^^Lx. ^j_a lJlIJJLI 4j[^L(j La ^il^t a ^jl ^tjualjJl (j-a^ 

4_rvjJ ^jja jsjjLjJI Lfcl jJji 4 U ( n\l JiLaj L^jlj i^Uii (jjjj^S Lcjj Jg j jlj_£iVI 
_ j^uA-y* (Jj^LiJ jl 5j_*IiL_la Lai _ 4 1 <n"< a <jr4^ ^ Lh^J '^xU ^^LuLuil ^L*_lJl 

(jjtl\ CjLcjjlIdjJLI 4jJ^Jjc_o (jj^C- 1 <<i j 1 nLjj . j_<-«1^JI 4wQj) ^4J (jr *jil>JI cjLitjjVL) 



<Lu2uCjoJI OLljUJI j^bu :<LujuuJI SJjlujI 



4_i_3 jrU Jjl i"t,l ii" II (j^J ^1 : J!i_« CjVjL-u-UI ^\ jjl J£ 

(j-C 4. j *q 4_JJ Li^I/l ^jJI jLI^j .^jl di'tVl 4 ^ j 1 Jl t-u-o 

J-«^>- J I ljufc ^Jl JL9j *^jl^x>JI ^1^-1 1 J*jL*_u i j r £L 4_l3 Lo < rt,».i>> (jL-ujVI LiljJ-uj 
1 ^ jj 4 \*\ ^Jj <^ IjJ 1 j _ J7 _3 JU, H i_S^L_i. *_ik> j-jz CjI t ~ >J,1 l_a_j^jJ^_L_l ^lLl 

^■jjf ^jlIIj) JL^>JJ Ijla Ja U Tt LUL-ji-JI ^jj + * jl Js < >f j ..ill 

Jill 2LlJ*J1 jUfi-Vl ^ JLl <J^jJU grlli^U Ijla 

Jjjl>J LuLfiju ^j^j JU jVI Jl J....!! ^L>JI juIJJj cjIjjhmTI ^ 

L^-aj - 4jj jtVil 1 <T| 4_*_>J j >_a Jj 4_jJLj^_>JI Ljj>. jJ j T I ^clc CjI jl_>ol 

4jjJaj JjjLJU ^H_>u CjIjL^oVI <?JlA ^Lj ^fj JiJj-Iu jjLjjxVI (j-^Jt-J {(S^jL^l 

Lo^^J^laJI cjUal pl^I V 1""^ isLljjjIj 4 cjIIs La>jl fic I ^j^Lcj (j-^j 
^6 Lcjjj * jujlj>J1 ijjLSL!! #.Llj 3^L_« 4jI ju j-a (j-u_jJ Ja-^JI ^aLj^^-JI ,jl _ \ 

^'Jl CjIjI luVL^ jJl_>.1j <>L>»jI a j Cj LLlj j^_J 1 Jl 4jjjjJ| (^bL^Jv^i (Jjj-LaJI 

ULijl JJ Lfc^t ^0 4 j t "t.l CjUjISUI - V .^JjiJl Ja-^JI J! 

^L_lj^_>JI CjLjJVI ^t\t a ^3 t '^*jT jj-i 4-ljIjjJI 3 j ujll ^J il^q'^ ^)_u_iJ t4_^jl <^i"( a 
.(^^pJI l^lsLJuj 4^>.jl cJiloiejC^ L^>q1 . n"^ I 4_tij ^J 4_<iSL?tlll 4_tj_uL_uVI 



4__u^ yj*$£S I 4 j j SjLcIj i Polyploidy 4_^j_l^j_a c^SJ ! cjLcj-4_>JU 
^yli-^JI cLmJJI ^ S^ijll J^I^jlJI ^ dUj^ti-j iChromosomal Reconstruction 

^jJl L^-fll ^ 'J V I JLA (jjj * 1 <fi»j jU e_3^LoJ 3 




f^l*-!! £j>-a j * j-a Ecology 3lLj_jJI ^ir. 

(JjLlLj (^JlII pistil <L)L> cLojj^jlJ ^jj-L^ QJ) * <*--"*■ a 
(jt jkJ1 : 4__tJL_tIij L^j <Uj ->JU i U f njJI j 4 j ill 

4 1 o r I j-uju A~n) «Haeckel 

jjfc ((^^^^vjJj^Lj! » 4 <Jl£Lj 4 — a-L«-J I — a £j\)> :4_Ij — 9 

j j ^jl £ Ijj * ^ C 4_) tlaj >JLl ^Lu-u^JLi 

A 1-uljJ ^ ( t "l _ jl **( >.1_J _ ((^^jjj^jj)) 



«CiL^cLLS|» ...4. * . jU1l» 

.«5jLljL£. 



. ^jjLHI 1 Jl^I Li>-V ^jl^ 4 j mil CjLJjJlIL 4 j rt 1,1 CjMjJLIj CjLx4->JI (j 'ij 1 "Lj 

^-jjLoJI 4-jjj1jJj «£jJu))^ a^jMj-iljdy) ^IL>.j «^jjttjJLL»^ia-toj|)) j-loC JlLo 

^^ic LiJl Jul 4_*_ulaJI j_4^/jl J j-i^a" nj ^>J^ ^ ^_)LLaJl 1^ jlf. L_JLij ^t-uiWI 

CjLpijJI Q^j>.jJ1_5j^ CjIjjLSJLI OJ' ^ * J 1 t^jl I^jL£ (Jj i^jl J-AL_*ii_« Jj < in 
(jjJoJI) jjUH ^jjLlII ^1£l j^is j - «juua_*J! £jj (j-u^ju ( _ 7 lll Aj^wLjajV I 

(jjj—aej Lo J £ ^1 — jc— t-iuVI L^Lu^JLLcj ^jlj 4_jjjjkV ^j-aLo-o CjI j Sjul_<_aJI 

4j*_uj ^Ll>-V1j oLpJI jIj-SIxjjI j t c-LLJI (J^l j^y 3 tljLjj^JI (j^-J ^IjjuaJLfl II 

La jjfc ! Juk_a .4 ^llna 4jj-JJL 4_^£L*_^ 4_La_>. ( _ T £ ^j^>o Bjij^jc-^ Ijj^al ciJ 1 Jlj) 

.((W.Kirby^l^j^ «W.Paley V» 4 , tl c^jl^ 

cjjjb^UI jl_2_3 (jyj^ < iiin "ilj j iii c. ^uLjJI Qj— SJI JL^v ^1 ^lr.^ 
L>.j_txij Lgjj_3 cjjljjl ^yUl i4_uLJjLlJ (jj^JoJl ^.r i4j^£LdJ1 43j, U j i n ^ t j i U 1 1 

LliLjJiiill lLsLxjlLoiVIj t_-<j^*JLllj 4jjL5il tiiill (j^l CxflLua I (Jj ;t ,rt i^JI j 

CjLi^2_><s ^_yJU_ilaJ1 ^jjLUl < t juuS\ ^jl^jVI tfJub^jsl^aJj . 4j^ j.m^*"ill 
^Xc ^15j3-_l1I1 dl_>oV1 jjJun- Juxjj .4jjjlalllj 4_Jl£j^_uiJI : (j^-j-t-u-Uj ^>ijJbX<u 

^ 4.„ "> ((Alexander Humboldt cJj j o a tjj_Ja ; ■ ll j mi*< I <u ;r ^ A • o 

^JtLa JjaLj^ oj\j->^\ cLvjjJ ^gj) ^ 4xojfel Lit-> t a ^CjIjLlIJJ 4 jn til L^ljJL>Jl 
JuljJI J^JlJI IJ4I blalalj tLj^uljJ LlSl ^jmi^JI »1U»II 4js££ 

iiklo ^ 4_uIjII| (jLLUl L^IjjLw La-^a ^ AM ^Lc ^ uHart Meniain 
diii ^ ^j-L^u-iJI ^LkJUl jLa^jl tjl 4_i_a jl^I Uj^jjVl ^Lo^i ^ £<^j. <^j~* 




?6uuuJI pic lfr>jhj CiLTgLuJ ^1 



j^Iau ^yja jj^jjL^j ?JU A 7i °i i jlaCt! I t_<_ A.xl 4. . i i.u *<TL) I — oi 

((jijjl^)) 4_x3 i l.,fl*< M (^JlII (t^JjjVl jj-ual)) v_jLi-£ jm^uJ LoJlLc 4 _ l 1_ l - J I CjL_uIj jJI 

*_5jJLclj t Teleology ^LiJI j^LoJI (^Jj^* o^J 4 1 " ^ c^^JI ^y9j ,3jju>wLI 

^L^jJsl I Ju4j i^lz* J . Llj^l in c j CjLuLSJI ^Ijj I jj o 4-3 J I mil JjJLJ 

I j-.laTJ I .."uJi 1 4_l_4jJI ^Ll 1 J> C< « J J I J )> JULJ <j->5 
(j^l 1 *L-"...iu.U <jl jjj . 4 j_3 jjiuJ *-J jJ 1 1 < U r njj I £_4 j 1 4j1 .,1 

3 j_j£L1 I aJUfe JLj>^j lib LI)) t^JitA ^-^oia-SLj Cj^JI .1.41*1 (J^L>. (j-a 1 ^ i n J-LaJ 

1 j m .i \ 5j n" i it <n 4_u_tuJl do L_ujV I ^ lo » a JJoj IjUUj « 5 1 m i La_l*9 <LxLUI 

«.n <iT1 (^^-saJ Ljua_^J I LjO))J . j. ajj j (ill (J-«alj_iJI I <j^_j__>J I 
< U i DjJ I ^jIjJjJI ^j-jJI jljJaV (J-ti-^o j^yjJ I 4_j_>»^J^*3 j jJL I j 4-jj£j.L<JI j 

ol^aVl 4j_u ^ciiC 4jMj ^1 ctujLrsJI <LuJ| ^Li wi^ 

(jlj^Lj>JI <:Lalc t *-*aij tjjLiutJl jl Cj Lt-^jae-i T I sLLu ^-<JI 4J*_ij ^cicj 

cjLjJJI d 4 If jjL^ 1 «i mj i^LUIj (JjVI Uii Tl J^l i« a -^1 f j^-^j^ 
jljkI «Harper j_j j La » ^jL^ L^j^J a ^cjI t ^ "itt 4_Lu ULtiaJs ^jj^S^j 

j^yic 4_j_j_u ^J^LcL-jo 4»j_uljjJ LjJ i^j CjL_l1I1 f.\ olr _ (Jjl ^j-^-j ^cJ jjl _ <JjIj1 
lt-^ 'U^ JrH**^' frlolr (jrl^- lj^->- \ *\VV C-oL^ £^tJI "< mi 4 

4li. J I 4_lJj_} 4 A I" ^t^c _ 1^1 q-^jo L=r 3 _ 4_uLjJI 4^ iTI 4_ljj|jJ oJljLo 




< 1 1 (4_ i^vjjj) j j 11 LIjLl^IjJlJI -iiju) 4 t j jUTl ^^jlji Jg>l ui' l^lj l.ol 

Ly i£. j Mir £-t_uLi)t (jj-SJI <jja ^jjUlJI < rrr^'ftl ^ 4 ^ j iTI olr ^Lc"<a1 
Oj-oJI 3Lx>- 3jJJJ : l^-Laj 4_t-uljJlJ| £)jl£LJI jlj^V 4 ^lLljJI l_> Lc. j-i.u.1 1 

2La*l^lt j^jo ^^JaLlt j| j-^Vlj ^Ij-aVtj ^IjutVt) ^ ^_=cjj 

i£jfjLut]\ oLuullj djjat^Jlj t^JLUI JdLcaiJI : i<Li-u-aj 4_c jj jljJaVI ^^L) 

jl^ 0-**) < uVl Jjfc JUj.^JU < U r njll <jr «-u_iJjJI JJJlJ! (jL^ -^J-^ 4^_U 4_3^1j 

« 4_lj jjj I JlJ I » J J frJu-a-jQ (jj! ^JLaLicj Jj_5ej La ilrtj <>>ILj I JUbj ... dl^A^VI 

jj-Lxj Lei] '(4 lijv) <b^_xit_x3 j| 4jj ljLjjSLo 4-j£a,l< .» j| 4_^>.^jj_i <_u *°i 

. 4_5 < Uj 1 1 <ti mjJI cr im <G3^Lc 4x.LxuaJ 

Local Population 4-iL>JLI 3ju_jijJl ±& 4 m u,t\jj jj-Lbj^oJa *« Population Biology 

jjJljJ 4_^e_u_) ji ^oLtSoJtj! Sj^jJI diVjUw) {jr AOols jjSLijuj <: I j_lju LgjjJuu <jy lJt 
t Ji_c 3i (.nil LXt j^a (jL£ 4_j 1 c J? ("tXj (JL>JLl IjUb ^c_)ijIj 4_*jLL>j^ 

tjJlj^Ja «R. Pearl (J^—u .j» Ji^a ^t ^ , ,M 1 ^ j c. <.l (jUt ^j-juoLjJI 

^ ^Jt » /b tj <i ^ M,f o^jJt i«AJ.LOTKA I^jjJ ^ . !»j «v.Volterra. 
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. 4_j_9 SjjJJLl ^J-olj) * \\j jj! — Jli_*_n 4_^1j_l 
4_ul j)„j_ >J 1 djl — a cJL^>JL! t <**t ^ 1 o j_A 4_j_L_j_J1 djl i_o I j JlJ I i j r Mj\-4J> 

i« Charles Elton JJjLij)) J «<j1 j^.-*JI ^ ^ L^jLj>1 j 

L^j t—^jsIoL^Q ^jLJIliJI Lt^v-jJ^jjj i ^ ^ TV j*Lc <_jLj£L1I I jl& ^_Jgj ^j^Ij jLLo^ 

. 4-L-LjJ1 p 1^-- ^j^O ^_I,<v"l^ ^Jm^ 

L$j L^JjLlu ^^jZIlII 4_Jaj^LiJL) ij^L_iii_aJI 4 j 'vjJj-aj 4__<_ulj_} (j! j, j f. 
4-_j_L*_>JI Ci <J I C ' 1 o A I L^jl cilc-LJw i 4_tLn_4_s d<_)L£ t^jj j i>->Ij^JI ^_>- L_j_u_t1 

L^JjJjljo 3^_i..^i ttl cjjL_S_fl . 3 jl_>- 1 jJI 3 j_x_tii_*J 1 ^ IjJa I ^j-u ^ 

(c^UaJV JUXM : Niche irUI 

J . oTt-mJ i^i^j^M oj, £_-c 4 <i i^j (^liJi) ijr J_uJ( tLa_<_j^J1 LusL>. LxjLljv 

c-ul^ (^jlII «Joseph Grinnel JJu^v t njj » ^"ujno lt-^J iff J ^ i j ^ ^^aljua 

4j_uu ^jjj l. <-<-u Lua L^JLa t3 JuJUL «CjLi£.Ueaj9! » {_yz 4jjSLo OjJ^sj 4 ♦ a ^ U 1 1 

* c?^-J.' ^ ' ^ ' "J^ Cy* ^^-A^ oj£~* 
cJuj t" > «Evelyn Hutchinson jml "< ^ j^lj ^L>- (J^-V c^j 

Jjl j) o U -IJUfclx Jbu 4j] jjfc ^><JLj ^y^sLiJI ^"i jjtl JLae-UJ cJiilit_4 

^ J. * Tij Jljwj L^Tlj^- JL>-^_j :^JJI <— i Lo.lt "< a jjj i ( j y j_ijJI lLs-mj^JI CjI SW," 4 
0«jlj ci 1 ^^ cJiJLie^c ^j^all I JUfc t^Jij t 4jLuu 

;3_Jo Jj-jv^ ^J— C uiUj ^yic Jju La j 1^1 ^1 ^ 4_ al mi **> ^1 

^ _ ju JuiiJl L^jLJuj ^j-iC-j «3JuJl^>JI 1 j m r » oLlii «< t < mi^I <J1j I j Loj » 
cZjLjLc _ 4_uLjJJI ^l^jVl^ 4_uLuJl 4 j j<j-HI <'m ^- 




' < *-j-^ 1 ju* -ij-^-j <>tTL 4_Ac c_-u^Ju V (jjaljJL^ 

» LgjLp* CjLo J} ^ ■fr 

^>.jj V 4— Li_*_<g 4_JLLa_L« 4_j_>J 1 diLljlSJl J^a £jj J>j_>-J ^ljL_*j1j 
£jj I ^-L«l-s La (J£ ^yic (jlt-nj . nil i^r^3 4 J * J j t-i 1 1 

4_t_sl j_L^>Jl j^wlj^Jl jl^-^j til 3 <^LJ>Jl 4JLj_4-&! j_oVl Ijl-^Jj 
JLj^JL^j iCjIjLUlj j>^>JI 0*j ^l-jjULI ^U,„tK) Geographic Barriers 
LT lc ^y^LiiJI ^jx. 4_<j^L£ (((jjjl j» JjlJj ,(3jl_>.| jJI 3jl_3Jl ^_JL_al <jro 

^ 3jjl " « J^loLLa ^^ir. nj r~\ ^^111 4 <ili-^U ^1 jjVl ij^-i SjjJu^JJ J j l^JL I 
(J-L-a-^J (jyjJI 3 J J) ( 1 1 J-±£- j^>- I I OjLJt JL>J (jH-*^ 4JL*J*_ 3 Jljn. I j 3jl_£ 

Competition ^rfLaJI 

4J3L 4 j MijtU oLkLjI^VI djljj jlj^Vl t mm" 4_uLp- 4^>U. 

CjjI^ 3j_Al_Li ^jr&J i 4 n 1" V *a L=r J] ^! Jo- 1 J ^1 ^j^aTfjU CjjI^I jjIjjjj 

LkjLjT cJlj-ssj Jlj3j ijjj^la (j^sj 4_jl_j-jjW1 j^j^j-ujI jJ 4_ajj. « .a 

JLj > >| 5_A Jlj>-1jJ1 ^jjj 1 jlj-Sl ^rj-> t j-a3lJuJ!j . Jj <n n "it I /ya j j j *N j, I 3 1 

jl^Js VI ^yLs (^u^LinJI La! * T I LljvjJj-lJ Lj ^LlL*iJ,I ^L^"< a! ( s_x^>^q 

JlJvI 4jV 4_1uJI ^Iaj jdU" mi H ^L*Iikl JL^o 4 3j"fV « ^l>iV 4.^1111 

Jxal» 4_iLi^ i4 mi^LlJH jl^-I ^l^^l ^\ J^ol 3_*J1 




4-sr <<n La (. .Mil r<j ^jlJI jl_>JI CjLuISJI ojla J r u "i jIj 1 jj Jl»jjl^>J1 

C<$jI iVi lit 4j, 1 nij (jui^LUll CjjJL->. eL>VLa.Tt ^1 jljJJj » 4^>- Lit I Jj IjJt I 
J- 4 ' I jufcj tjJL-uall ^j->o l_)^oJL) Sj^-jJJ j1j»3>U 4_u1 jutJl CjL^Llo-VI 

ojla i Flora utl j? Fauna 4_ulj j tkJI o^bbVi ^ r j-^-je-xt 

^ (1>5Lcj (^jJt ((^-i Jl J J -ar ,.a ~A\)) JLSLil JU^l I jufcj t4-ijlt U 4jjb^l 
dJj J_aJj .Jj^la (j-^J-J ^-^'jj 5^JbLlciJl *±jjJU^ cjr Li J^jCLf-oVI 4_5j^1s 

K-jj-^l ^ cj! u, \ ^IjJl ^>tj cjjL£1 l.oj ;r .Pliocene ^.m jljll 

dJI Jul ^l3jUJ! 4ojjJL>J1 4JL^U1 

4_tU_*J d^iLJLl 4i^>U! 4jLa-"< in! 1 ^ j i t „ Jlj^l Hub JX. 4jLvVI 4-1^^0 




(ju/jLv)) (^y-^-uJjjJ I ^JL*J1 (J^>-l JL-flJj . 1*1* >>>Vl £j-t-N L-)Llu/v <j-^- l£>^^ 
oUlj) j ->J1 ^Ijjl ^j-a «LLiL_jjLu» ^Jc. 4 -lLc* 1 1 *—>jl ■v "ill (j^a |juJL_c « GuilSC 
<jr\ fiL^LZUI (jrA__^j_xJ1 JL_3w| (_)\ C CjIjlaI Ml.tl i 4_«-u_3 LZlI I 

dJufc 1 r n i. i oLjj t^l tUU Jjju jjal jj ^juc <]L^- ^ VI OJ-jtj V 
(J^jLS)) ; oLa-i-ui La ((<j_ujL>o) - 4_u|jLxU 4j|jufcLii>a A^LuaVLi _ £jLuJ1 

^jSw<u V ^jlJI «Law of Competitive Exclusion (jr ^aLnJ1 .iL«. r<-L,.Vl 

iJj-M C_>VL>- r«rt t'tn^l <_dJj JUU!J . 3jL>Jj 3«:LuJ <jr £> JL^-l^lJI (J^aiaifc_a <jrl£, jjj 

Jjj^a ^^yic (j-y^Lu-a JjuaJLj LjL£ - lA^J^-^ (J' ^° ^! W L$-C.Luaj».J 

Lo_ij^ i JLjJLscHlIL) SjLvl^ 3f.l_ua ^^u-J ^Jjl^JLj Aj^LjLuuj La ^jl VI - ciJj Ti mi a ^_<-ujjj 
4_uj>Ji CjLuI^JI £jj-J? (>o (j-oSLuiJj . cilj "i a «-J->- jjLlljJ J " a (jL^L-L-a 
jj^M £jj^_a ^LieJ-il <,Ui,<Ia jyl tsija _ LlSj-C LaS" _ j * ^j-iS A.l a A I 

L«j 4 i'hj « <jjj I JS )) (jlSiLa jJb \jJt ^J-iJj) (2LijIj 4_jjvL> ^j_a jLlu"uV1 .4_i_>.L) 

f£u (j^LLLtl jlLAj Laju£.j .«f Principle of Divergence <. ^ TjLi^» ^1.4 «..! 
^ jjj> La (^jJI .«Species Selection ^^^jJI c-jl ^ djjL?o ^ , ..j La 

1 4_aj) ^ <t <i ^ cjLstJbVI Cjl_aj_a_a L ^ j *^ jJal ^lu V 4 q r ( j r Aj i^-jJsLJi 

.((Species Replacement 

CjLUlJI CjLjLlj (jrJ-JJ t Ull (jr ic 3jiLc ^jjSo oUlj) j "sJI (jrU (j^aLnJIj 
,4Jbtu-bJI 4_ulii clibrU ,mU pi ^ 5j n"-...iH ujLuI^JI jro La I tfr j r^iTl 
^ ^ftjuaj 4_L^Ls 4_«jL£ ^j^s 3 Ijl-a 4 l"i a I dJLAj^ ijr l £ - (j-*^LuJ| (jj^j t ^ * 

\ (j^LuJI dJLjx -il-ip 3j>LjlJ| .(^4 mi m 11 5i j -w oLaj ? a 

1 <>>jj 4 ^triUlj Cj^L^VI 4_aU&j 4 U njJLl J^I^jJI 4_c^a-flt^4 jAm'ii L> ^LHJ1 

.Predation ^i^iflVI ^Jt 




?\ \t ill (olc \&>jhj uU^LllJ y$\ 



JJL^tJ Lc-« tJ^-lTcSLt (jyi^l L<»j|j ^Jj^J 4—1 LL.oIj>JI 4_>JjU3l->JI <jj JoU>-Mj CLi_LJ>> 

r,\, ^> jj jjjl Jl^i VL_^ I till j j^So ^ i L^jjjli t j^a (j; I Cjjxj <j? (jjj 
jj jl^kj (jr a ^-i-ol ..iS/l (J^oLjiJ I ) ^ a t Ti \ a j d_a ijr 3j *1_1aJ1 (J-oIj-c Jj>.jlj 

2) j mi t.,11 4JaLi^ 4_^jj l-« ni^. 4_j_=*JI oL^KIl ^Ij^t ( ^jjl (J^jjIjJI 

Djuij ufuJtJI ^Jt->- ^aLLaj ^LlujLj ^ i nTi ^jVI :(jO_u-ajjj ^ZLc.jja^as_^ 

^\Juj\ <„ ,t tn $JS> IjUbj tUr CjjJ1 (j^LllIl 4J^ J 4_JL«Jt 4_j_col>Jl 

^ 1 4_tVl dJufc (jl ((^jL*ii_*J! 4_ i5Lt.aLijjs>> jjj) < ■> " U ( L^_aj ^.n i m" 

.«R.Selective Strategy » 



tin i.uj ^-uoljJLo J->- Ji'tC Oj j.tTu.t t 1 ^u?tJ>. lLiLjjj ^,cu.Tt^ <LuLiJ! 4_£.j_qj>J,I La I 

4l9^ u < « ?->Jl ^ jjvLjj JjJ^ LajI^sI jj o"j £j 

JLiSj ^j_>.Vl /ya 4_jj_5J1 4.iu>liU j LgJLiJ I <ij <a JuJ Mill Tt\\ 4_loj^i 

. « K.Selective Strategy » 

2Lalj^ OjcojjI LaJ£ J 1 _} uJjJU oVjula <jl ^Llj_JI jIjj UrUJ JlSJj 

jlaI j„ tntlj 4iiL^sVl «David Lack dJV juj_flb» JjL«^ jlJjJj .3^ j »tl 

^La-LaJI SjJLjj ^pD^-llj (jj^LuJl \ frt a J a a t^LTi j uill (J_d1j-*JLi L& 1 

<jL£ <jlj jJI pjl^ Till ^^Ll 3j JlS 3j,.i mi«U <jt 1^"<^>^L>. jJoJ 4_^>-j 

((^^Lo-^JI V » jUoJ ^ VI 3jI_£. ^ (j In j V 4 \ a ^Jl 3jJl_oJI ojob 
^j^nU I jua <j? ijri-u L» (jLt^-^j .(^liJI Ji^tl jiajl) Group Selection 
«oJV» ^La :4 i r Lq_L^.VI oLjI^-^JI jJI .» r L:r Lc VI Jj i V 

<jf I j *i ntj i4_j^JiJJ1 djLA I oj^-i-Tj «G.C. Williams J^»LjJj »j 

A-JjJjL mi tJI ^_ifcljiciJl ^ j <T j _ j-oi % M ^j*_stJ CjjJLI CjVjUu« <-L>L_ujI 

L7 js La^ j i <irtj ^j-SLcj ^ jL<u **(*)V lj (J^LxllJI cjVjlju^j ^ 4 j o jlM (Jj-^«) 

^o-lj <( 1 fl*M i t » ^1 jJI mTI 3^-3 j n *") laSLtfcj . nir jjyjLUI J inrtfl 

. JL»JI J^U Jl>^ JUu 

^ ^^"m jl tlv^Uj M^Utj (jt l>*^j («Birch (_>i^u»j «Andre Wartha 

. \ "f'^liiSLi 4 U iljJL I J-a1 ^-»Jl (J^ jjI < 1 1 Mil 4^Jj-la_J 3j j i n ♦ 1 1 CjLijual 3-0 
<:! "i mi Tl j^jj (j a j 3 j in jil <jl ^ I tj I (1^^ :<UlaL>.j ^c-cjJI 1 \ ^1 j 
Ijjf 4,lj u.J I (jnnUTl Jl>^! <>* ciilj ^1 Ujj L-ai n y\\ ( rtj ..nil 

I— j f j CjIj , mi I I uoj) ir-i ^.j CjI — J 1 j j *»i 1 1 j j I mi r ( _ r J3 ((L_jjjl^» 

j^l MitTI 4 j<j,aLujJ j j^jJI J A--r~A\ (jLs Laj-^j . O Ljj Lifl MJ I 

(^yjj I CJ I J^LiuLl 1 jj! LlJ t tf.JufCj t 4_jJ_>- 1 J J <JL3^J L>- Cj I Jj J-d ^j-O 1 1 Ls^ 



■ 



Tjv'i mII pic uU^Uu ^1 



Co-evolution ^AmV.tJI j^Jt| ^i>£U§ 

(j^ijj Jl_SJ^ . j-J-C. 5Lo-uaj LjjjJ LoJ ^jLuaJLUlj SjLjJJI ^jriJ 

jULud (j-*s ) 4_jj-jJI t-oljVlj (jlajlj-aJl ^Jj-^ O^*.' J-^ 1 ' " r ^J*-r»- 
^c_jw 4_jjl^l>aj LgJ <UjLoi CjIj j i,"> ^jjl t (c_^_Jj_*J I Cj^L^T 
ji—t uj <jf l_3 J^— «-l I Cj-^ 3 . ^ i t~> r? I 1 < J Lt - l l I L^JLaj 1— ^jLlxij, "i a a ^jl 

^ Xt Cr^J - ^7—^' c-JjIjVl Lai . L^jL^j " <i « jjrLJ JL^Jl tiD JL^j iCil j ' - - 
4 "t i i , i <jH-^ eH* j " ^ d ^JJ- 1 ^JLH 1 ^^ 

t j-^ ^JJ Juji^J ^1 ^5JLj (^j-j-uIj — J — ^Vl tisl JjjJl SjLjj o'-f f^J-^ C^"^ 

t jjjSLj L^juoj ijJjLt^jJl t'u ) L yuj^JiX\ ^j-a 4jLp* 4jL«jx L;r ic (jryu Lcj ( jjtu1^iJ| 

■ * J • ' ^" )> jjy J] 4_C j_l 4" i 'ij^ J LhV" ^ d (J^ L<3^ I JlSLifcj ^i-t-LiJ I 4 t j I 

1 . ' * ^JjLLaJI Cj Ljj Lo—j5>J I ^jjj^j 4 j >^>L>- ^j! Ja^^^J t fc f j .CjLjLjjJI 

(alkaloids CjLjI^iiJI 




JaU-JIj symbiosis 4_uiuL«Ilj mutualism J^l^JI oVLv ^ I .^jl L_aj^ ♦ a 
tfjLA JjuoLjj 1 <u ir j t 5 j j Ml oL^M-jlII jj-i.o Lfej j r j parasitism 

i yu j I ttfj ill -wj CjLlj j| CjLxj^ tjlj j^- (jijj Jjlj-p* Jl3^^j JL9 

Luaj) i^^w. JlitJ Ju9 4_i£Llj i4_isL*JI 3 Ji-cLSJ 1 jJk (jr^jJcaJI Jjjl jjJ Ij 
^ tiJ^L^JL IjJL^a 4 « Jj^ai 1 £jj i Jl_£ <Sj i^ljJl^VI JL^ ^ 
4_j| JU (jr a Luaj-uai.) {jjj^*! rt all JjljJl JoLiiJjJ 4_j?c_lL> <LLul-4 4JLL_L<3 

1 4 < (ij^gJI jntt tiJ^L^JI j 7" (j SjLjljM ijr 3 t^Jj . ^4_5_LaJJLl 

43jj Mir 4_aUi^ ^La t^^ujJU S^jjSJ! j| j^cVl SuiLc^ u nK' V L$jVj 

4 i_llJj> 1 1 _} |j— 3 I jjjQ 4_« I tfjuk ^Lq| 4_a-£3 j_AJ I "j Lq^o jijJbjJU 

<j9>L*J1 <j! 4 "i jii . 4_^LA_t_]| I $~ '^LL£ j iti, »" ^1 ysl£jo 

Cjj-a- „ ill I i > s\ *%. VL_3e_o (JSLcuJ (j-w^-UJllj 4_i_uJj^oJl tfj^jJI 5 J JL-t-TJkl 

4_uL^Vl 4^fllSUU 4-ut.u.UL 4_^>Litjj t 4 j jU'tl 4_i^Vl Culli 4 in A\ 

^jAifi mI'mJI lit I It 

4l>Lc (^Jl jLil (jja Jj! _ jcJbtj 1 oj'^ _ «EltOn o^fSU ^ njll C^LJI tjl^ 

S^ULl cLii ^4^- Sj^i-^JI oIj! uTl L_^jLS_Lv ( 4_u! j r 41,,,! , ^ 

CjLjLlII I alutj * (fjyJij) '^>tt Lj |tH- <a - L ^ ^ 4 jl o r j 4_jj CjLj^SLa /_>->3 4_u! JuiJI 

c— il JIcj ^^lll Herbivores i_ il M.rVl di>L^I ciiLil j j ->JI ^LJo 

Jti\ Carnivores ^^^Ul c^M^V ^x. njJI ^UkJI L^f ^ .4JLJLJI 

4_^l jl^ji 4Im,i „,ti ^> s^^Vlj i^ijji 2LiUJl iiULiJI iil>Jl Jiu: 

(J_iJ_rcIu (jyjJI (L^-p^LiJi L^Ioa J^a_o j CjLjjj.5LiJLIj Cj LjjJea-dJ I ^^'i "'^ 



■ 



?6ul£jJI pic Ifpjlu OUgLuJ ^1 



4 2JL>JI oLij^Ls Ijla t^ya ^ (Xl jj .((Decomposers tZj}l±>JU» C3 ^ 3 «J 

' * ' ^ y \ f JJ « Producers t_ >La-" ill » _j <— al3\ % \\\ olut < n < Ijl^Jj . L&jJLu 
.((Consumers CjLSLl^JL_<_aJU» _j 4_LJLJI oLlL*. 2L)j£J.1 ^l>)Vl 

^ u ^ V (^^-jtLJI o}L£l) 4_HLiJ1 4 rtl^Jl ^1^1 ^1 4 k^>L* 

31, ..1 ,,.H <>a 4_^LUt 4^LkJI CjU$-h>.) ri.rVl o>L^Tcrh> U>La 

■ U ^ IjLcLuaJ l_>JL^j t (4jJLiH 4_aL>JI) ^5_rtill CjM^Tj (4_jJ1 jlJlJI 

cltbl jitl (. [j-^>- L> ^JljJu l-iIj ut^tl ^1 ^jjs (_dVT 1 a j i . ^ mi r VI 

^jl ^jJl CjIj-JLuC VI p V J) ^ U I Cl^L^T 4_<uL^ 1 <j jj > i 1 J J ( iM ^J«JI 

Lfe^ j r j jj-LijJ 1 1 J j^jlj-uaJI L&j-jlCJ ^l_i_4_a] I LAjJLjuaJlij Cj Li I j_lj>J I 
(Jjl OjIjJI (j-*^ ' J^>- 3-4 ^-lC ^LllL-uVI IjlA tjl jJL-uJa *4jJJjlII SjJSjJJ 4.i <.n IlL La I 

^ ((4_ijLp.Vl a .Ml» ^ ^ft^L^I ^lUnll J; ,V> ^j-^l JA<aJL) 4_^UJI cjDLJJI 
cr^ oLm-^' t>° Lk^jLc (_al t i'A 1 t <i~\ ^1 <U UrtTI _ >Lj_,o _ juv^j j ^ 

La nij ^jJl j-A LjJlC.1 i^>" JjUU ^JJuJI j^tr.ti IjlAj t(4_L>l in r CjLI^j^v 

.Pyramid of Numbers 4JLJLJI cjLI^>J ^jjuJI ^j^JL 4 m <>,«.") 



Cjlup^J^uJI 



1 j^>- ( yA j. ^ j^LjujJl 4_l_>- 4jjLill diL-uljjJI ^-L>u jL^TLaj 
Jail 

jjU ^ ^ " i "I CuL£ Li_A <j-aj i 4_j^LjJLua_I<J I Cj L<-ti lj jJ I ^-i-uj 4 ■ " ^ ' 

fjjaj Oj j oil I irtM >n JLjJl_>o ^ylc Lj j-il 4_j_>J1 CjLljI^LJI 3l j 
JlLo SjJU ji^l C (Jfcj Jl9 ^Lwjy^JLl SjL^JLl tfJUfc <jl ^-ijses^) . 4£ j <J£j L^jJLuaj 

. 4tJjUlt jrj-(_ijj I jJ I ^4-cL>-l^ ^gJU-bjJ Ijjkn"^! ^ jJI ^Jfc 

^j-fl dJJ J) ^ i f j <LljJjl I 4_*__j_jlL> LT ic ^ *( ,1 ,4 < )L_*ii_£. 1^ Cj I j-J_3e_co J jl_3E_tIo I ^Jl 

t^. i a JUJLaJI 4 1 if\ "*„a jjfc L4-1I _ 4j^_t_Ju_c ^j*_>- ^LjJLjj £jj 
^LaJufcl Sjs^l J jj>JI tfJuk 4xjjIjJ ^)Lfl t^cJ (j^J ♦ ^lA-l^JI 4jL^^Lc J 

^3 j LjjjJ j^Ijjj ^qJ '^y* j^j ' <_jjjJlII J^_aJI (j^a 4jLo Jjl_l3 itillj 

CjLjI j_^>J! l j r A lJljudj Lfl jj] 111 1 Ijljv 4 t iXI^ILq L^Jua BLljv ^Jjlj 

Qj mi *j 3jj^>»jll Ljj J_3 jla i^j (jj— till L-Luauj Ljj) j la jjl. rfaTu V 

(jV JU, > miTI (Urt^r "II I jub . 1 tj > a '/A VJ c^-fcj V Lol liilj u it *^ *(jh-J>Ltt 

4_cj^-3j,l t_3>Ll_^L j j j ^ JLJ>- ^1 L-iiLieJ JjLjJ.1 Ijufcj t L^lo /.0 jjLatJj V 
j i4jL*j^lja t_aVT 4-ji mi" ^Ij^v 1 g r I jjl JJLC ^Juj ^ULfl jj jUllJa . 4_uIj-j_jkJ1 




fikt mII folc iq^jhj CjUgluuJ ^1 



jL^-JI 4_uL_^V 1 m.uiIjJ Ol (Je »k> -j-TcST- i \ \ 3 CjLJjVIj CjbjUnll 4_j-, r.llL ciUj 
<— il i i .it JUv I jjk I JlAj c Lt-jjj i a\ 4 tr\~°[j 4_xoL>JI CjULJUj 3jL>J1 (jisLiJtl^ 

^ Ni r £_<_uLlI1 (jj^JI j^xljl (Jr 2 4j n ill *-1iL_u1j jJl j^o JliJLj>JI £j-a-J1 1 j_£> LtiLj 

t jjj mi ttl j jlj^l 4-L-v ^Sol /vC- 4-iK t rtl'iAej JUJU>JI £j-oll iCjLjLtill 

Alexender v. cJ^i-qjt. jjJ.d^tU j-a cjLcUj>JI 4l_u ^JjlJ cr LL2>JI ^^^^11 
^ i>> -%tl frlUtl I Sjalj 4 jLJ -kj ojLuuIjj j^o fj-j>ot Ls Jx^li (iiJjj ((Humboldt 
3 ^jAiJl 4^1 jlI! jbeui^l cjL)IA t^lj^Vl ^1 L7 *-\jX\ ^r 6 ^Uj^I £>^1 
oLa^UJI ^1 ^ <ul 7t j ^-.-.^ . JljjVl 3U"M ,,.-.U jLjl^VI oL»U ^1 

«a^Jl ^yu Ja-jjJl (^yS 4-^o 1 <i "<t>l j-^j 4_i^Jj iCjljLijLlI <? jui (j^j 4 j <i j n^t "<TI 
^SLcj lj>-L«s" ^ Ua>«j (J^Ljjj ^jJI <>>^tl L^jl Ur 4_uljj^ 4_oloj_o J^J 4\_j_aljJij>JI 

Jjt-J * n \t ■ ^ -^-tl frUajtJI 4^j£^j 4-iLwjj ^_ T d (jJ uj^\ ^_»TtjJLl S^SLa 

(j^aj t I j_jl_>J I 1 . ftj * (_2lLj_>.1 t ^ ^ ^ 4J!iLa" U 4 .xTl-i-jJ I ^^ajLu^L-iJl CjI li 

ujjijl J» uLa^w^ 4 j h i nrt"iTI 4_^MjJI ^v^-J ' ^ '^j' it-aJuitJ VjsS ... 1 <j j *3 

4j_uJI f 1 jL_u ^ mi c jj^-oJl ^jji ^liJI < )^a.<H 4j|jb Juuo^ . CjIjLSJI 

£>Jl4 l _^cu-_5e_iiij ^Jjl tt, a <(CuJ^ , i-o-j^ (J^-^*' °-^J>1 jJI v_jj)jjl (jj-l^- 4— ul 



■ 



CiUp^J^uJI 

((Eugene Warming ^Jwsjlj <jry»*jj» 4-aJ>X ^A^l ^U-^lo ^jJl t«oLiLi]l 

J^jJj 4_^jUU 4-jvj)Jl_£ ZLul lq j<J1j 3 3j1j_j>J1j *UL£ 4_uL3-_j-iJI 

4_l^IjJlj>JI 3 TtWi U e_9>LL>.Li 4 n\" t ^JLl 4_tl_j_J! J^l^jJI oJLJb jj! 4_^IjJu 

4_j_j_jJI ^oJ£.» ^_i_ul_l L_3j-JU 4 j g 1 »J I 4 -t-i-uj J-q jtjjLdl ^ftj ^j-O J t(— iLj! jiJLLJ 



^ ^ j - « ^ 5 ^ « j ■ t — T I cbLl jUi>>^\ jj>] ^1 4_lj Jjl «Fredric Clements 

ciil^l i)U j>-^Ji ^_)Ll5 j-a (^^^0) <(Thornton ^jjJljj^ » oj-Zi Ua cdij 
(^JL^jj jL*_^ul La j-^-i Lr^' « Krakatau jl_JL£lj-£» 3 ^j—jj-^- ^ 4_j^-_J1 
<.-.< *iL£ (j! juu J j-<C«-a (^-jLjj ^ oTl,^ a 1 ^jltf" 0^ cr^i ^ AAV ^Lc ^j-a 

4— t.u_o ^\c. 1 i^-aj I I -iTuJj (j I (j-^-^ 4 xjX Cj I, ■» -q-Ti_>J[ 1 ^1 

^xuL?e-a ^jjo^J (jy^ 4£jL*iJ,l ^JjjVl jj^U J-jLjj <j1 (j^-aj-LjJ! Ju3 ^j^a ojulCj 

IjLjJ 111 CjLj-LM 4JL_>J ^jLLUJI ^cjj CjVL>JI * ' ^^1*4 ( Jljlj ^rt "ij 

3Ll^ ^ JUJI ^ US') jU^iS?La CjI ^r*_jJI l^il3 jj^tnTI ^ c_>l ,i,r^l 

<- m~ijJl-> JiaJI CjLjLoj 1 (j jll ^j-uaJI (jX. 1 $\ ^ (C V ^yltJI ^J^jVL j_jLljJ1 




?<v i m 1 1 pic \&>jkj CjU^Uulj ^\ 



£_)Lu ^Uaj (jf jl^JII aNew England ju>L>^} ^_u» 4jlLL2_* ^ 

(^JijJLl J-jLllII Sj^fcLLb (j^j'- 3 J 'iJ ' >^ (1^ J^?*^l ^ ^ (^jjj-ij ^ 
^1 m.TI J ^^^Vl u » j jMI cIlj^LjJI (4_uL±I]| (— >Lt„<C<.j>JLl jr> <j U 

SLljUaJ! 4JI * c I o j 3k ^jlJI «Henry David Thorian o^J^ 5 A-j-sl-i eSj^*® 
^jLa ^jJLlJIjj . 4_i JjJuil (j^w ^ L^jjju>- jLiL^j<sj «C]imax ^u^l jti 

^jJuj ^aj La 1 m.i_<-<jJ 1 a, tab (jjjSLj L^JLcTl^I JUu ^j! 1 1 j *j t itr> 4 1 ^"i^ t, I 

Super SjUJl ^j-^ 1 j »" ^ UjL£» La j j " t j j-a Jj iOrganic Entity 
lj in < ^"1 Vj) j > jjj ^,j V mi " tl ljufc tl^i .((organism 

a 4J jLLJ^I ((^h " L^jI j J_jv L ^ 3jj jJI ^j-SLU 

*«3jLjJI (33-^ 1 j i^tla LljL^i) (J^o-Ul 3^-«_5LLlju^<i jLjJLcI 1 < ^ " a <u (J^Lqj 
JrV Jj-a I j-ll I |*Lla_) (m y£j \ 4 j ^ jj - ^a-t-l I (J_^u-t3^ 1 4 *< 1 j ^ 1 1 1 j^_j>JL 

O 3 1 ' ^> <rr J Ij j "1 ^ ^jLa udJ jJ^ t j <lLvj_q i^a-^ ^yjLtJ 

^ ^ »JLl» A t £y* Vjlj «Associaton <Iaj|jJI» .1^ <it » i uil 

cjI^>Lc (j-a 2lcLo-^J! J_>.| j jjju Ls-c 4jjijjs jAf>l j jit "<< ((Community 




2lcj_>u?c_4 j t" «Biome <LuLljv VI 4_i^pJ I » ^ 1U ,^ n ^IjGjI jlIc j,^^ i" 

, iiJj <jlSlc ^ Lj_4 Sjj^yLl Flora& Fauna 4_ulj_pJ|j SluLlIJI o^LaVI 

4ulS>. jJcojJ I CjL^^LtJl jj-ua 4j£. \ ,uxjj JIB Lea. jj^*.jJ| Ijufc ^C. jJI ijy icj 
Jsjj^jj ^->. j-J ^riUirtU ljufc Jl o > (i I (jL^ cL_rv VI ^JjjI ^ 4jLaSLa f j* mt £ru 

(jf U£ >L J i^t'U <j^KJI L-Sjj^iJ u^jk frJIj ^(^LfcJi Jajlj^U ajl j^? 
J^>-J ^^ic (— V 4_uLj>. VI tfjufc £jj jJSU ^ycL^v- (jL£ SLJlj J I 

(JLyLL-iil ^yS 1 j ■'r. A" [_Lj_>JI ^j*ILtju! JulS til] j . 4j jjULi Vj (Jj j^VI <H 

Herbert ^ . . rjU c^jjtut jL^ t t( U . , . 7u . o .*!< » 4_^jOjI ^Lk^iJLI Ijla 
((^ nVioK)) ^_us>LLa jula 4_u3jLxli 4jIj Ij-jl^j 4 ♦ j\U p ^ Y "A ^ «Gleason 

oLSKJI 

3*;LJL1 » <jl C»->iJ Jjj La <LudL?JI 4jL^Lll>.I jj 4_<i£Lrt_i LcjI 4_l>JI 

Jj^la-Tu (^jJI Ml «U <wll (jlJs ^ ^ rtU Ij^ib ^ L^MLkjlj t (<(Niche 

Ecosystem UgJf 3##k4f 

«A.G. Tonsley u \ mi'ijj ^. ^ ^JjJL^oVI 4-uLUl 4 n.jti ^JLc a. ^tU,^ A 

<i ,n \ \ aJ^jj . 4_jjLj3_ : }J9 <_3 jjla L^j >Uj t-j Lcj CjLa^ic L^Iajjj Lcj 
4j>LU1 djLfclL=u-£iII J^t>S LocJjJU J^t-J 1 In i ^ I, I 1 jufc JUjlL^oI 3j-jlj ...". I 

J_cJjl_>i ^1 «R.Lindeman ^L^ulU ,j» ? 1 MY ^Lt Jji^tj^ 

5 ^ j fc* : ^ ^ V 4 <i 1 " ^ U CjLjjSJLI j ^ Jl_i tfjj La JlLc Ijujl^ Ijulj ^ 1 U , ^ t I 




y ft. i jiII jolc l(p jhj iZiU^Luulj ^"l 



Lftj^j-j^jsoj 3 J L11 j 3Ja LLaJ 1 « < j^> 1 TiPi I )) j lj-^T<-< <i I Sjjj-juaJ Li 4-jj>. 1 <^ij *> jft-u 
*Uj -*JLt ( U ( n^Ji JlM_k J^JQ ^cjj I jufc (JSj . m£j^V( ^yJJ 1 g ^*fO J$ ,Jj-j>oj 
4j^_j_>J| 1 mi *iV I #~ « <( jLc_d Jt 4—a j Ir> i U 4 r^ij \ w "< 1,1 CjLuI^JLj 

SjUI j! 4_9 1 U II «^_jjJU» 4 jU r CJ <3 SjJLaJw j£L<3 ( 4_1aL>*j fMiUI 1 JL$Jj 

^ jUli j j i t ~ n jji ^ ^ u^i (^j-J^Vi j£ j^-^j jf 

L3 j9 4-A-il " " a oLdJL>. L^_j I LUSj^c ijyjilj i4_jJLuJI 4wQ r) U i t, I i ^ i^n ( _ r lil 
I Jul) JaJj .<-ULul£LII ^ 1 mi < J_Jj3c_1j c \ 4 "nlj J ntn"tl J I ^Ij-ILsVLs 

m^! ^ UIaV ^ . n njJl JUJLl jljjl^o ^1 p ^o"V) «Evans JJjL1jJ» L^j U 

J-a-9 Lfcj^_i-^ t n I" V o L;r 3 4^ LLaJ* I j jIj-qJLI ^ aSLlI ^jJuallJI <UL> (jjA^J CU^Lj 

• 4_J9 LfcjJ^-S JL_*-<3 jjj/Lj^J dLjLA I Q~**Jj-2>. JULJJ 4_4 J U 1 1 ! ^jL-SC-fl L^J JJ>. J 
1 fl; ^1 U i'^I L=r lJ| 4 j Mil i ,iVl 3JI mijJI j_A C-iLjI j j T 1 dJUfe ^l-^ 

. IBP ^^J^uJt ^cLijJl 

CjI ljjIjJlLI jj Well JoJ_j>J| Jj^jJU I JUk (j? Jju_u tt n . ,.>U Ljj *(>^Jj 

^^jjls t 4_^jJLJ! ^_l^LU1 (t±u_jjL>o J^^/l ^yic jl) j-jjU1 ^ 3__u_lJI 

LoJLu_u_q^>- jJIjJo ^Jjjj ^L>o jjfJ* <( 4-jJLi 1 1 1 4_o ji r U » 4_jj9V L«^o 

^iJI fc> A 'a- "tl I CjJ*-J»JjJ La (jLcj—LXi _ mi *J I CjL^uj **< r iij 

<i (j j)_(->.i j,L>. ((Lkjljj ^jl (jj.in m^TI '—U"i 4 ^ mm M^i-Ilj tjjj-LbjLiJll LbJLjua L-Ajliil 
<,^_iLjl1JI))j « 4_u L_lj>- ^/ 1 4 i j ^j-j)) Jlj « ^ LxjJ I ^-cJi— >JL I » dLsr 1 1-^ <o a J— u£> 

m^I oU^SLa ^j-Li «Cj)LcLi])) Jl jLd& (jl ia t^JJIs ^j—aj — j r. j «3jijjJI))j 

i3JlcI( n<p jJj (j?-^* 1 ^ I j I <:! int" Mil 4_>»jjJ 4SL>LujToqj 5j-lc^ 4 JJ 4_^jiixjLa 

.4^1^11 SlJ^I oL^UJI ^1 

J-JL^oj CjI — <_yL_L_a i ^jc 4 <o <rt "I L*j (jyJLjj j ri Tl ^-iLLaJI dil j cJjI MtljjJJ 
l>JlaL_*!L>s ^^jpl^. j i^i "> n") MjjJl (Jjl—t-u-U 4_*_u1 j J I (jjjl i>t rtjij t4-_u1 ^ ^1 

l.*i-9 Li-Li J i4-tjjL>.j Ldjj^iu L^J^ LlU Jij i3L_j_>Jl CjIjjJsj CjL^jI ....ill 



^ £-1 jjVl JJL^l j! _aJb iJlj—^JI Ijufc ^ 4_*j > ^e 4_)L^vL_£ , JLJI 
i jut> ^ 1^ c LjLij . J' J-J I (—S^jJaJ I ( x_4 l_t_<-aSlc (,_<^_u Lluj L^a 4 tr> r a 

t hjLC J^l 4 J j In p T I jt <r>U £j jjVl <jl -^^> < t ill 

J ,,fl a ;< K 7c_u?c_^> Ijlaj .3jL>JI j? J^oLUU oLLc. ^ Sjj^jJU 

^ L^JJ-S l-Jajl 4ill>JU J-tLuLSJl ^1 jj| i>_) 4_<uLi]l 4^MaJ1 



?ft> ijill pic Ifpjhj OlJ'gLuu &\ 



^ JL-lJ .(^jJI ^y-i-mlJI j\j A ~i i «V1 Jl-A <j^L jJaJJI (_3j_juaJJ 
(jru jijl J-^l 4-IL>J (jJLl^ ^KjuI VI j-A La jlj ^ " m.VI I jud> <jLfl t 4 nl j -v'VI 

^Jufc (U^V ,Jj| ^<ub j^-^JI ^^H**' J- 4 -"^- 1 * ^JLfll J £_t^' j»Lj_<-iajLi 

Lo L^jUIi (jr 3 ^-Jjud i4_uLuaj»J CjLMjJ £ju^>s Julj L*_l£ j /^>l (jy^JI 3j_ibLlaJl 

jJjj>u <Lc.j-t-u l. < * uLuj 4_l>-jj4J (^jJI) «jj^*JU 4j^_pj| L^ljJL>JI (jjjL^)) ijr <u-uJ 

Ijla J*ij Ml ^ f Over-Turn of Species cL^Vl £^>l 

J-dJ Cm 3 j j j<H j3^>J' ^ 4_lLjJU.I ^tjjVl 4 1 in*) ^LojjI ^ miTI 

.^I^VI J^>J 

^ <(Mac Arthur ^ijT LiJLa» j\j*~t < ..^fl 3 £><^ ^-a^LtU 4 j nulUj 

jJl^\ C.„tt j 4_ul_j_^Vl 4_^Lg— 7JI £^J£ Cjjlj Lo K 4jI ^ *\00 ^Lt 

Jj-ojj 4jt ^jltj LaLc \ A Jl^aj tiilj juLi «May ^Lob ^ . IjljJiLuil 
JjLajl ^1 Jj-ojJiJI l> j->a 4_JLv}Lll cjj_*_J1 <i "1" ^cJ j i LaLu ^uuSLc ^-1 < J 

4 j ^ j ^ 4-iitJjlj 4 nl"->- a (J-al^c (j-u JLj-SjlLI! 4jlJLi u)Lc Loj 4> hj ^^-A Ljj 
<?Jub jr A , j^jjl ^juo^JLi j-aJlJI ( 2>^ j * j ^ t— >VL>JI * a 4j|j i4j^_L>.j 

(j? jji> ciiJj ^ <. t /j ,„T1 JjJj ic-^ n" T l 4_^j ^^JLi VI ^1 " " Tl 

3 Ju JLtlu (Sj^kUaJI J^ilj_iJI (j.* UjJI Uj) 4_uLpJ|j 4_uLj3 jnll J^iIjjJJ 4j j mi >TI 
J^sl jjJI t j_ a L^j^- L^*Jj) l^J-II 3 j Li VI ( " ( Jt j 1 11 ^ylll i4_jit_)j,ljLll J_a1 jjlJLj ^jLjJI 

Paleoecology ^L*it 4nnrf 

1 4?il <»l r ^1 <i "1 &>l JLjIJJ ' ^ <3 T ' ^ ' ^L^j-* j-J-^L^ VI 4_<_j|jj t-, • \ \ La jlIc 
^yJLl Lkj^pj ^jyli-ll LLuaudJI 4_j_t-o^_L^a_>J l^iaj SjuLJI dj^L&VI 4JLu 4_<_olj Jlj 

JL)l_<_uljjJ| Djuk 4 O J I 111 C-lLjV-l "lJLLljuI ^1 iJj-O-OjJl 4-)J-J>-fa£3 ^iljJl 

^ jJI /yKJI iU ^yd^L j^Lw'VI t^j^u L^j f£u ^1 j^LJI L_3>ll^V 
i ^_l-bL^ I ^1 cj_9 (j' j^Ly Sj^jJI ^1 (<i"wVI cj! ^ cjLjL^JLa i« I ^Tioj)) 

C1iL>.jJlj <( Ll>j_aj>o )) ^jj L^i^Lub 4j^Lud (JaixflJ j-a.^.?i,lt 4.LLLII ^JjjVl (_t^>-J 
^j^j 4jLaL^ lZjIc! 4 ^ ->o <jLjjv VI jni i (j-^i t *— s'M-liv V I SjLjJui t_xjJL<-ulj 



j j >L>.Vi ^rr h\ 4_x-£>L_>. 4 j JjL_l^j oJLLaj . Reef s c_>l « 

^IsIj^SjVI T 3" ^LijJuS>VL) j^_iJ9L>.Vl CjVL*_4 j JL_>-| (JjlIj 

3 jljL<_u c*jL£ Lag tj 4 j i ,\\ aj 4j, rtj 'ur\~\ icjjijj^jQ (J!l*j t^ljj^U ^LlJI 
< t fn ->JI ^ ijl rn c->Ljl n <QU1 ^1 ,n «it cioL^ ^III t «Trilobata 
1 $ j j in t-s^aJL! j^LajJI ^Ij-fljVI lIj^L^ ^jl^-I LloljJi-ja ^jL^ 4jf jJ 

^y^lj^-aj! <jl ^^J-c ^Lq^>.| <jJL^_s ^s_j (((^jiJoLSjj)) 3j^j^>- 4 t \ «Alvarez 
^hUI ^Lp-Vl gj^j? ti^^j isiLJLI ^ ^jVl 3L^Jl LijfjLt ju3J 

CjLu^Ij e_)L^_>. CjLjjJw^JI jLkjjl jj^a siUI Ljr 3 *ijjL>. La jlj-C. j^yic j 4 4_ta-uJI 

^jlalj—Sjl CjL_ljJl_jJI jL* j)l 4 (-ujLjJI ^ 3l_j_^>J1 CjJL_^_co ^^j—usL-iJ I 

Luajl (^j-yljl jjuaJtil L _ ? i3 CjJ^ ("i Jl3 4_jjLuJI 4SJUJL1 ^jl tCjljj-uoLu jJI 

I<l lr>» i5 jLioOcjI LiJUj iCjljj-uoLuJLlI ii _y^>\j-aj\ ^ya 4_jjj £j t~\ ^Ti^l LjjJLaj Lj_X_>- 
OjL^ (^ylll i^4ji^jbj^lJ(j 4-uljLjJl CjLLjJJI Lkjj_cj jjjuJI 3IjnJC«^ < j-uiw|j_ 1 _aJ1 
1 ^Itt a JjtHJ 4_cujLJI fril i>i ^Jl siLLaiJI r VI l-uL>JI c-aJ^j 

JUu 4_Ia^j ^L_ujI LT k: .CjJu>J1 I juA ^jSJj . (jjJuJl 3lUt <v) S^A^JH CjLiLaJl 

^L_lJI ^2 lj — V I ) (jlj— J >J1 ^aJl — C ( _ ;y -3 CjJu_^ L*j OJJ— ^ ^1 ^ uaJaLj 3 j^j 

^j^/I 1 ^"i t ^ mi ^j^-Vl 4j ujll J-o JujJll tliLLAj .(diljjj-oLujdJ 

j^j 4^>LjJ| <yi ( ^ ^VV) «Regal JL^jj» Ui L^la t 4 mmLJI j-..l,.^..,*3 jlju 




?<Lj_uJI pic L0?jkj CjU^Luu i^I 



^ L&LiLw ^1 LI t y, aTI /yj J_tl^ j_L_iC ^ 4_jjMi3_j*JI (^IjJI cjl_aM-U>J 

L-flja^-O ( _ r Jx- l^J-S ^LJl (^IjJI j n't i «\ S$ \ Q * J >J t J ir^trill I JLA (jjs L^t-usl^jft 
7c_i..?r j^II <_jIj_>JI <jl a Jl_u ( (JjL^JI J^t-o 4_tl-j_Jl LI ir\ TtW j-j-Tl^ a 

Jf> L7 lc i n" 3 jl^-^_>o Sjl^La -i 5-^5 J-ii (jj'tt <n i Pluralism 4jjj ^UaJtj 
^jjjjJ Jj>JI (j^- (j-^jjl t_£l L_a^l \ r>-\ iSjuLljJI JjoIj^lJIj 

3_iJuLL<a 1 ^ jlr lAll^l ^j^l 4_uia_5J1 ^jl jLuljO L«uIj K V >a 1 >aAJcwI (j\ oVIsljh 
v dIjlc La ^tnt -a < n\~ -fc-j 4-x,-j-.Jl ^JiT. ^jLfl <-iU J) I Jl_c Li_j_aj 

4 i i i\\ ^i^.)* ^LL^ cjI jJL <'^l j Lui^ ^4_jjj U".M) jj ii jtl i m^yij 

.((Evolutionary Ecology ^jjlalJI 

Lt>^ j r CjL_aji*JLl ^_lTl£Li cUoL^Vl < < I U"n J-3 i L^_JLl c ,rt„lj.,je-A 

La^-xc. ^3 J3 L^_Lo j 4^Lj 1 iVi o jjb I j-L^J La * 1 cj V L?=_4 £jr a (J^LJui, 1 

J^-jJaj (J_lL>iJ Julj VI 4_ijL^j 4_ar.~t "'** (jr^I Jij-^^Jij.'l *"j CUj^scj * L^j j3LUj 
JM-A j\ cllj jLl_4a .4_^/ljjJI J^t-^ 4K m.IL 4 SU "<U C-^jIj-jJI ^_<j_>J 

, j.'Tj Jji_ij «Novaja Zemlya 1 jUj Lvl_a^i» >^JI jjjU o I " <«■ a 



4_^_Jb LjJI j^uA Js 3_*SLl>.V| o)U^ 6t>^ J>Lj^J lOJjlSj , 5 sU:t i 

. 3j> il/L-jL^o c_jLj_(-u I (^Jx. 4__lj^_ILa j, j <r. jJljj 1 *^ L^-iV \ Jul 4 « Q 3-L0. 

lIjI Jl>-VI ajufc J!La ijr j/L5tIL! ^4joq J-jusj £>c 4jjjjJI <±j^*j_J| cJIjLoj 

c jh\ 4_uUili o^LbVi jLajjI ^ L^J jIj* 4_JiJlII ^ju>JIj 
*2LSJ»1 jJl jLLJLl (ja j j ^ Jjitllt ijJJU^ ,3jL*JI jLUJLI ^ ciLUJI ^ 

j— uLnJLl £-*^>J-J LJLv 4__j_*_jJ1 tJy lc Jol rt ->Jl 4_j ^\ U < >t "i La ^ 

Cr l_i_jJ1 ^^^JaLLaj djLuLSJI ^wfcj-jJL^ j t'l u. t \ \ <j\ u i ( i n V ^LUkJI 

tjib LjJjuj La ^H-S'Ij i JL>J JjJtJI -si^-a? CjUsM-C djUal <y3 ^ l^ ^ p 

„t a 3 t 4_j_il5v mil 4_aLtSjj| 4_t5Lt-aLljj : ij:r ib L_jjlj_>. 4_jljj| JL*JJ ljuk 

mi .11 JjfrLuid 4l< mki'^ iCzJLHI <_uL>J1 j JjVl l-juUJI ^ SjlSaII 

cr^ O j? V"«U JL^ Uji ^^J^jI ^jLIo i^jl j 4JK.r^ 5jL^J! ^ ^ 




1 1 



(4_LjL)jaJ1 4 d.mUJb lji3>>») 4 mil CjLjLjJlII j^>*I 
LoLcj ^LuaAJuo 0jba£.b 4_jJl <j n<j 11 ^jjJL^Jl^ 

j >_i_t o-^Lill oj-ai! <jP-^j - 3 t j 1 In 1 1 fj^. 

fjll jUajVl C^l ±)M < Jr i £ - Jl>4 J>*J ^ \S 

j-o vi *i jUii jjLujyi l^j 4 1 ,mH 

t-iuJ-ua_jJ I fjl — C uilj ^ If. Jjl £ ^ j t j 1 in 1 1 

(jl JL>. 4_3^L*J1 <? JU^j 4j1_4w] J-^J LS 1 -^' ji-t 1 » 

Jjl ^jSLlj .^rn-Jl ^jJI 4_ jJ u <T> u (^jJl ((Homo 

i—tl J i.n J^jJl ily$ J~U<i i 11 jjL_>U £JjU3^J j-yf <j-« 

( <sj OrUJul ^ ^^JLl ^ nil pi ,„tVl oLUi^ I <» Cj±> ^» 

« 5^-L<CJ. 1 <Glx-ui null 4j>^J1 <_ ( 1 <ufs 1 

5 <j ^ j mi u£>L^I ^ys jl mJVI jJl^kj ,:Jjl--^ ^^Jl c^Ltj b>l — ^ J'j 1 — J-> 
1^ ^ Jjju V LvLlH^l Apes LjkJl ^ ^b jUjj ^ L ^-^ 

3.. n jl>J1 (.Jlj jLLa I j jlr 

. ^UaJI JLill ^jU* ^ j^IjJJI 3^ u-j . ijt 

- L^Uj ^vlj3 cjI^u VI ^ Laj 



J_*J ^Jj i4-lj 6? * <S$& (jr^l O^^y oVjuLi L< i. ii ij J£ «(JSLj_A))J ft^li (^Jul 

ftJLc <?3_u^ jj— jj Lc «Homo sapiens (j-uloL^ j^ajjfc» ^gj i» Jl 

i <r>l ^jLuu^U i^jjlxiJl ^jjLjJI 4x^1 j J (jj J_j 5 «j jU tl CjLjjSLo JL>4 j-A ^jJI 
. 4 jtjtlMI ^jJjlII i j r A 4i* Cu LfcjjJu ^^hA ^pJ! 4_cw jJj_lJ! ^jl^-H £jj-9 JL^l 
1 ^ < * j t JlJI 3 Ju JuJI 4xlj^_Aj (>4j^ mm 11 Lj_>- jJjj_jJ I )> ^ci^. jJj 1 1 m m>j 

^jLLs J^>-VI 1 ^ri>>t„i (j£Jj .^LtJI Ll>- jJ^ijJ i £jj-3 l _>Aju £A 4^j" mi a jJ>j->- 

jJ^j 1 ) — ill cj! luIjjJ! ^JLcj t(j-uiuJI : JZLjj j luj—JLj 

^ (^^5 til" V a j^lui CjIj 4jj Mijtl Ll^- jJj_l_lJI ^j-Lc 4 .(Anthropology 

< rtj*S £txbjJ °J-^- m^j mijII ^JjlII <Oj-dJ» j>p 

/yj LJ c_a^L-<jil ^j^ajLx^ ■>■ ^jx. Cjjjiaj JLB j.i.u_JI jj^cj l_Ll 3j_j_*II ( j^ajLt^>Jl ^j! 

(j I (4 dlljij ijLaSJI ( *V 1 i >i"i 4_jjj_Laj 3j \ ml, 5jw) in ill 4jL»J1 L^jl Jc 

Jlo ^ ^jijJ 4J Juu ^yjLc. j j i n IjLAj . jjUlfl ^L«j 5Laj9 Lr ic £->jjJ (jLu^jVl 
c-jL-fcTuVl » I jlm,! lt^J - ^f^^J-i^ jJfcljJall *"\ JlII «Ojjl-l» CjLjJaj 

Mgj mijII £>1JI jjUl Jlj La tdJj ^iij ^ Irj , 1 j -wjJ^jjj^JuVl »1 <tlr 4_i 

(^>AJI g^Ul Mpl jJI ^ juoJI M^j^alalJI JaJJI Jj-aij| ^jjfj ^ylfl^ 

Jj^IjJLI Lc» jJfc ^lill Jlj-oJIj u<SLii*JI 3jj-aJI «LLa CjLIj ^jJI u < h njJI iU->M 
.((S^UojVl jj^U >L*^ (Jjl (j! Jl 4J1 t^ii'tl Jju iaiiJI I Juk L^j L ^l\ 

JLUI (Ju-salll 4j|ju C.Jn .^i*) JjVl Jlj 1 nil 4jLU ^Jl Jj_uoaU 4j aLa^o 

CjULju 4_^_x (^IjjVl J-uaf c-iLj-^ jj ^.la i—tl S f.l j i^i f. ^uLjJI j I fjjn 

j-i^Lv I Jc jjiuJI ^3 1 t Lj_lxJj LjjjjIj LlSjj^I jjioLua t a I" V a u-flLJu!C"i> »Vl 

4j1ju Jt l^-U JVj" m<VI (jSUj cj! j r.n.ujJl ^Ijj! Uj-jx. jf Apes Lk. Sj^JU 
3j — 3t_ci ^3 ja 1 o j__^_j 




^jjLlI 4_j t h'JL) I J_>- 4 "n. L-y j Jit" L^jI ^1 i4_Ju-u (jj_tLa ^ i ^Ij-^j Laj *i r 
UjIj tJa^JI VjJb fj\ L^Lcujl j»Jic Ojj S& 4j\ JjiVdl (Jlj^LlJl Jo->Jl 

(jc cjVjL*_« r,r>i '4 ( («Orangutan (jlj^-jjul 2jjJs ^1 

^ jMLjVI jL^ ^lill JljutH 4 k„;1L Lot . jjjlhi* Jj^L) JjVl Jljj^Jl 

LLJL ^jJLc jjLL J i ^ j "i C \ oA'tC )At\ fY-C ^ Cjlju 4_k. 4_il_>- , yi jiJ/Ia 

<ji Lr k. ^^i-^H J^-miTI Jju (^jJI) ((Neanderthal Jl3jjuLu» jLuuJ j-usLxl 

(^yi^- JJ-JjJl ^1 JJ (4jU_u L-flJl ^ Y * ^IjJ* JLftJ ^ySjJlAj 4_L_u e-aJl ) * j_L<a 
jL_ajVl j j) j-xSI^j CxjL£ Lgjl ^>-j«J ( _- r lII oLj_^i_ujJl (jjo ^I^jI 4-« i>>) j-xflLxl 

. \ *\ Y • j»Li ^1 « £ j^lu jL-ujJ» t-aUuj^l L&jjjI (jl^j i<±*jju>JI 

1 j otr 1 o ml Ur I JL^Ij iSj-^-i £j-> ^ I g >Lajj 4 (LAjJI Sj^Jill 

.«Homo erectus L> *0&jj\ ^Jt> ^,VI cdlij t4 n<^tl djufc (^ic 4J^ J„\'.<u 

cjI j LjJL^I uj^JL>> j_yQ 5jj n^wV Li-Loj «Dart cjj!j« LqjJi^. \ *\Yi ^Lc 
Li-i^-u I j_t3L>-V! L_£L*iu^l (jj-JIjj ^3 i(jL_ujV1j LlLlII 3j^_oJI < U,i »j cjLLi-a 

La Lijl a C I ^jIjjj 111 ij i i n) 4jjJl>- 1 jo-wjj £. I J>j_i_uJ1 3jl_SJl (^Jal—Lfl jjja Li^xilj 
^l^_iVI oJLjb p trS'tt 4 flj^jJl CjI n i^ll jj^i .(4_L_t< jjjLo \ , Yj (jj-iLs Y , ^^ru 

Ja->J! ^l^fljl >Ll^) Ji*jjl>JI jL-uj^U 3j-iiLiA l^^L^I (jV L^IaJj V 

4 j <r>j ^jJl ^>^^ (_7 ^.'J V IjSLaj .^4JL-u ^Ij^- JuLa L^<A,t. J ^gj^ln'U 

Australopithecus (j^jjlSLi^I (jr^UJl 4_^l^ \*\Yi ^.Lc 

v- 3JJI 4j£. j"( j'iI ^jJI Homo ^^I^^iLJLI < n!...Tl jj£Lj jLI «africanus 

,H. sapiens sapiens cujJljJI mm 1 1 

^U^^L^l > ,ii 1 r-> j ^ ail LlIaJI a±jJal\ ^> mi ill £jjJ! 4 1 4j|j^ CjJl^G 

•ajIjli jl^ 4jf ^jiir. oLajitll djuk JjG i^jJI j t ^Yi ^.Lc «tijjb» 

■ U.v- ^3 MjjijJiil dai^ Vjf 4_La (^jjl i.,»nt f I 4-uo CjUjuu ^jjJoj jl_t*i^a 

. (^JLoJl (jja jrU^Lo 4!L_u -^jj] ^.uu,V jjjo^J In i.uj tiujL^ tl^j Al J 1 



Lp9J9*jJI 



4j1 j Jl2j l.jlttl CjL u-u_ujJI ^jjj fijjyA -v I _ 

^JL_i_a1j jj-uSk^-jJwiJ^I)) ^j_ul 4 -Jr Jjilal J^-^J t^j^l -i <i -mi tl < U-v ^j_4 — iiu-jJl 

L^Li^l juuj . 1$jUju ^ Sj^n^Vl 2LJj.j cJIj Laj « Aridipithecus ramidus 

t^jJI cjruj 1 ^iij; <U Mtj (^jj^Iaj £juaj CjI j j_j_flL>.Vi »1. air t "< t,j Lxlxll 

. <Uj-u jru^Lo 4_uL*ja_ jrU^Lo 1 , t tjru La SjJLaJl Lr 5 C+Aic i-S^LwjV LjLoj 

a-al i" ml ^ Mgjjl j-o iu.TI 4_j_ju jL£ L^jJ_i-4 Laku (JjjLi o.u.Tl j ^\ nn!yU 

3j J..4-U ^a}LU ^\ 4_jl-ou_l! L L_fll . 4. Jm-lu A ^Lol (jy 3 ^ Jl_lII £_>Lu3 1 J^uoLrt a 

C^j. aj J rt *^ L&j j c j (j\J^L>-j) (i j jll ( t jjLu-tjVlj ^LjoJlIIj 4 ^ «i -y U 

t^jjicalll (_^j-II ^j-a 4_alHit_4 CjL^jJ (j^JLc (jLcujVtj (j;j-tL anil! jru La I fli«--ul <^r>"v 
Lojjj i4XalSuja 3jL>-^ j j) In'n «HomO jjajJb» (Jj-j^uJl t jatl>Jl (j! (jr Ll Jju Lc>» 
^ jUJl 4jLH!1 J-Jju tjJjjj iCjLL-aJI ^ySL 4 LoTt , 4_tB 4<ii^> CjjjJoj 

<JL)L£j_U Lbj-i£:j (j^j jl>. j-«m^J I 3^La <■ (j^- ^jja \ ■l^jToJ 1 j jjLcujVI 

*CjLS^a.L oil till Ju tLaaJjJ Laj ^LaJlU ^lijl^jJI j ^jj^SJjJI ^jZLl^JII 

^j.tul j;La j^ojjfe)) L yt Species 4j^j mi J I ^ni.^tl ^ I j <i y<^~ «J 
Ja- M.tl Jjuj 4 «H.Sapiens ^.iml m «H.erectus l>u 1^jI «Homo habilis 
ii^u j$A* \ A - juLa Lii JjVl ^alll (jt^SLfl^U J _i^U.5iU c ^ > J 5:Hr JI 
4jjj) lJijusj (j;J-ll ((^jjISLj^-51 L '.*plj **' i(_ r aJLuil ^ajJI ^ 

(jjjJIj t^LaJlJI 4^a_a^j>JI CjLa-tiiS £j_toaj jj.<a7ujj ^Yi ^»Lc 4-aJoIlCXI 

l^jJ j-^ljJ JL_o]^ t4Uj i ii \ 4jjj3c-jv CjIjj! (jr l£, tfjoflL>.f cjj^dJL jJuu ^jl^ La Ijmj^ 
Jj *4jMiJI ^1 ^jVI ^JLfll j-A ^aJLlI (jt ^jat^j ^ ^It-w L-a J_a1 ^Ul ^LaLlSI 

^aj Jjt 4j? ^yLi jjflL^VI JjG j^jJI {((jjiJlC^j! .Jb» ^loll j-iLJLl tJxLJI yb 4jJ 



^9 LvL>o JjJaa* 4jIj 4-jaL*]o ^9 ^j_xJLII (J^olj jUJI V< t ,1 jinll l_3j^. (JIj-uJ 

idj-iflLvl t-J^JiJLi l^jir L jlA\ 4j^_j3e_j>J1 CjIjjVI £jj J-iJjlj Lj^iij 4 rtl 1 <» Jc 

.jjJLsJI CjIj ^LaJL VI fiLoL-u 4 U.«"< 1 »j ,jlfi Lc Jc jjj jJI j 

s-LjJLl ^jwjJJ . ^^-iJI (jJ->- ^pajVI j-aju dJIj Lc <_jillj 4_jj JL>J| 4jj> mi J I CjV^L*jJ1 
OjjLuaj ^cA^ljT ^j^Llj .(((juil^jjl La 4JL^Laj j^-Laj JJ3 4j| Ljj*.jJ^jj^-jjVl 

((^^jjj £y* CjjJoo Ju9 4-JUJI j-jioJ! CjV>Li* J£ ,jl ^jJ (jJjVI ♦ jrUjuJLl 

Jjj_tiJ! 1 ^ ^ 'JJj) Lj-tJjT 3>-^ cr^l L^JJ^-i I j 1 ^jru 4_>-Li oil Ur. 

^-L^L^VIj 4jjJL>JI 4jj mi JI CjV^LuJI (ja 3jL3-lj ;j-u 4jLuijJ| J ^ ^ ' *" " ^ d ^ 

^jJ^jj^JuVI <-> -»i_jJl La Jul ,1 Slj «Theory of Multiregional Origin jLlJll 

Sjljj ^ ^y* j j^itl ujlicJuVl j^J Lr k. *i^_iJaJI (jiaju Lr^'i (^"^^) «Coon Oi^* 

. ((jjjill^jl 4.d.l 1 o 4o£. (((jajU_uL_u m<,JI ^LajJI 

jLLUll 5jjuuJLI 3t niiTI 4j^i^j < ?ti" tjLdJl I juA ^ 4_j_jliJI 4jjJiiJI Lo! 

4JM-<-oJI ^>j-A Cjj^iaj (J-oaLaJI L_3j^lb j-jjljJI iUt.iIg> Cooj ^jj-ujjjJXI ^J-iJI I J^> 

JuJU>JI g^JI JI 

^>j) <i ml « Subspeies » jjju>. ^-jjj 4_jjjj lJu-j ^jl J] 2LLn t_kJl o * 
■ .'j.'Mj j_jju>JI £j>l]l I Ila j^l ni r, cuSijJu j_3j i«H. sapiens sapiens (j » i j;Lm 




cjfjJI ! Juk Jujj^ t tjufe Llcjj £jy l>- 4jJaLi cJlj La (_pJI 4 til" ^JU Jl CjV^L^JI 

3ju_L_>Jl 1 j /.i f . ^^yS , 4-u_<j i_aJi ^ * * ^Ij^. g-T j_j_^L>-1 :< In « nj^/l Jjj-jlJI 

j-i^U-I : u ir^^iVl Jfj Mill ^ . 4Juoj (JJl i * cr'^J^" L^J-^ >r^^' : WiJj' 
oJufc J£l j a ^U>JI <jl m.'iVI J£ofc f^li 4_il ni *4J_^ cJti! 1* cr^i-^ 
(jyl^. LAji^->. ^Jj J± c -3 L-LSUijf (jriJ^ Cy* C^-j^tTi ' 11 1 (^^1 <LloL>.j ijj_3L>.Vl 
t^.j_ojj L^-iljJLv (jyi^J 4j9jJl cLiJL) 4jj_jc_>. Cjij.il LgJ 4_4Ui_oj i _^^ij_t>Ji j-olJI qj<* 

,^Lc (JlJ! i * JlLq ^LujVI Ijla ^ jJt ^jL^JI ^jlSIII L7 k. Jju 

j-j 3 Lv V I tfJLA J^LlAj ^LkJI (jLjoj^l JSLlA ^-l^Ij 4-ii mmIIj 
j-«_*JI (>o ^ LajI^-jv- jJLcj Ljjjj? C^j^JL-lJ ^1 

(>a «Ayala VL1» 4_uj)^>J1 Lcw^Jl ^JLc <Uk:! U ^U! l^u^Xua ojina 

LiillLi L^JujLa_4J ;CjjJl_>J1 (jLj-ajVl h cJlil__>J, <Lxj|j^J| BjJLt Jji -KJ ^jLx) 

<? ju4> .Jtij La 1.^ ( nLoul (jy ic ^»Jl^ t4 j n\i «TI 4j^_jj_jJI ^ijj^l j^lsL*-! {y* 3 

jJtl J_>. (jr l£. Ill j <-j (jlsllll 3 L-Jttill 4_j^laJ Jj_j_3 ^jl 4__a_L_d_>J 1 ^ 

Lj-1j^I ^1 (f\ uaJl 4 7i UcU jljUjal ^1x3 ij-i^Lx VI Jj?e_<_u 4j Ll^vI^j jlxI 

^gj 1(1 JjJi j-j-aL>»! ^yic jj-ja-JI c<j Vj-^J <U injS?l J^_jJ1 1 ^ j ,J > Lu) 

^jSUj (((j-uJ^jjl .-Jb)> ^yALuJI (jL-ujVI jJ_3L>-Ll 4 j Mill SjUJLii «(J ninLm t^JjulJI 
^j^L-VI dJL^i (^yrvjJ^ajjJl ^^jlJIj '(^f*-^ ^ * * L^'^*" 4juui) j-i^l j^^*^ 

Ajum (jj. -tLd < ciim ^tj-^ jLLa CjIju CjIjJLA t _ ;r fl 1j_jjjLc L^jL r cual <jl J Ju 

4_JLojjI 4_) j j) la" 4_Lwj_o (Jjaj i jJulj L<i_lA (_r^^ *4_juju 

.((^jjuLuLoj (jjuJLijL_o . _&» cl«jJl>J1 ^jjjJlj ((^jju^jj! . _a» (j^ixxiJXl ^>iJl ^j-u 



gjl mi "11 1 i _ T ic Jju (jl^jjj ^ to Mil' 13 ! j jjllj-u^p (jr a £jj_aLw1 qjh Jlj^JLI i_a[Ar£l 

juua CjI Jlj 5jjj3 (jr 3^ ^.Lc lJlJI ^ Y * ^ lJlII ^ * * Lfl (jiLc 4jU JLjjJuLu jL-uj] 

^(jjii-uL*^ ^jJlUI mi i\\ ^jJJI LjLoj Jjc-jo J^. jjb lJlII ^ * 

« JLjjjuLjj)) ^)L<-gjj jIjT Jjuj . ^Lc cJi_J 1 • _ T • ^1 jj>. jlLu <tjjolj_2jLj c< 3" \\j 

LluTlJ 1 4_JL_I_J 

Jj^s- (< rtin ij l)>^ U" 4 J-^-^l) (*>^ Lr^** b^'- 1 J-J 1 -^' (J^ JljjJuLij)) jLciuV 

Jju ii] <«(JIjj JljLjj)) ^jLjju] £yi j j "1^1 tiLiJuv! J <j ^ ((jj^-uLdJI^-^)) (jl 1 11 il Lol 
Lt^- WiUj' *t*>^ J-jv I ^ 1 jlr jLc 4lLc-^3-r>J ( _^>-^J j_t>J I L j^uA\ 

^jX. "i a 4 *n lJlJ! 1 • ^1 j^v Jlia VJ ^paj'i/! ^^ylr. j ^jlnj ^aJ <Gl 

JL^IjJI ^La! LoUj Mill j I V "1 1 JLjjJuLj jL_ujJ LiJLaj (jlaj^jl 

.OjJL>JI jL-oJ^U jmIjLII ( hImiTI 4jI (4-qjx_<j^Jl 4 t mi 4^ Ucj j ) 

j. mi lII ^_j_4_>- ^jl \ n "1 tj LlLa_re_-o ^j^Su *^ ^Lg-jvVI ^-j mi 11 I jut 

4 i_u1jJl1I (jl ShJIjjJljL-JJ)) ^jl <jjj| jj^. ijj] ! 3 t« j|J_Jjl OJjJ^)) ^jl <jlj| 4_ jJI 

I injl 4_^.aU 4 1 Mill 

3^ — c ^jja jJL^I jrdi " ^.Vl (jru <"<^ >J^> J^-I Sjl^>.|j J^j ^ jrtjujj 



. LJU- Sj^jJLI 4rtll^J,1 4j>AJ1 Cj^McJI Jj .tluJ^Jl 

£jj jJbj J_>.|j ^ys jruJ^Lijj La-gj^SJ) J^>*^ jL-aji L^3j_uiJ 

jl mu^I ij\ ^Ic Jju ^ j-l^LoJ t-flL m. 1<I s^Ul cUj tiUj <(tLjJU>J1 

^jljlu Sjloj ((JIjjJuLlJ)) jL-ujJ jjialj-njl 1 4 < <tii i 4 nU? U ( _ 7 j3 j^Ia JL3 (1<j J >J1 
^jijuJI ^aLajV 4_i^l^ 4_i_jjjL>j SjLo (jyJtJ i^Lc. L-dJl j .cnf <L-u.gJvj l^VI ^ * La 

j-COXdu! (Jf^i-I JjiaLLa ^yjS l^jlr JHL*J J-i^LwVl dJUfc Jjja ^>SLJj i(La^-Lu <lU rnjld 
(Jj-lLj l-JjjLxj LjjjI imT &y) i a"-<Q 4j_Loj Jjd, Lu^jI j^CjxJI (JjjjLju L$j3 

1 Jufc ^-jL^-iol 4Jaj_ m.j Uj« (J^jSI 4_tat ^jjl ^Locj ^jljJllI CjLjI j! L«_£ '(Lj_uJ 
Jiij ij$M 4jjVl flJLAj (4_u1jyi 3jUI JJUtU?) ^IjJI 

4_jJ] ^ a 1 n ^jJI ( M'Vfl J^lj **i i i « JLjjJuLu)) jLt^jj j| jjfe l-JLjlJI ^IjJI 

.cluJL>Jl ijL-uJ^I CjV^L-u £-J-a->- 4JLa tZjjjLso ^jJl WjjjjjLaj^w (jLn'i] 

I 0^ r^L ^X-j ^ylx. J >AjJlj ^LjjJt ^j^LIoj j»LajjfeV| ^ya ^^ISLJI jJLdJI Ij ^ 

Jj-a-5tA ^j! j J i^I ^"lll I JL^J jl£ JLflJj .^j mi ill ^joJI ^ (_^JUI L ,<^3t 

4j&jjL-a J^aTttU J-l^1 JJjJI ^ ^1 i4jjjL_J1 j-o^LwVl < aji^l 4-ijjJo 

.CjUmi njJI (>9 <fl>Lo,L OjJljkJI jLajVI 4^Mc 
4Ja^L*Jl ^ juk 4_Lj_ojv (j_<a LLj^-oj joJ <j^-ju j-x^Lv I {jA *^ljl2> l-aAj^I La jl ^c. 

(^ys Jlj*.|j J^^jrU SjaiLail CjLaLjJI jJk Ijl^I j^la-a fo_<_ulj iLJyAll ij>.jjJL 
^jJI t-flLuauj t(<LijL-uJl 4_Llin pi t h 4J_« jJu>o jJI 4 liluij 4jj-Ju_J1 

(Ja^jJilt jj*>. 4oLuj ^ys I JlAj i^-L^LvVI Igia C^jJteJ.1 ril j^jJ! jjioHI ^Lj tiU j 
4 i i <i)TL 4"u <t i^l ^axj j^yk: 4-ij^t (oTI ^JL {j ^\jJl>^\ ^-J^olJlj ^j^lalJI J ml nut! 

^IjJL^Jl ^-Li^ll f "ti 3jjjl_>J1 ^1 jjVl f-j-uu I g j '°i JojjjI ^ylli ol j i (i /^Jl 




4jj mi i\\ j^LvVl ^Int a (j1 J—v^Li n— I ilifv" 1 CjLjjj 4,1 j ^^alj *Tlu,iIjj 

lj-JJ>l <-"'-LJ!»> « jL_J>> A ) Ti I nLl) JUU t n Ml ^y—l (4-lJjJlilj ^ U i ujJ Ij 

c j j uJjv ^ "1 n 4_L_ jrij^L^a V , _ T I 4 Lfej <i r j j b1 — >J L7 J_C 

j-i^Lvf jij^-j ^jJLaj _Uj L—LJa j *(« Australopithecus ^uS^ M^ijJL_.t» 

jnt i £ LSJ^ I * J fl*> ' tSjjj-LuJLU 5 n n U <JjLd_L>JI jnt i (JT _; jjjjlJI 1 ^ ^ mi a 

i«Homo j^o^jk)) (^.uijtl (j-aJL>JI jjja 4_ui-«jL>Jl ^l^j^U 4_L4—J! *L^_Vl i _ 3 JL Lc^J 

.H.afarensis ^.jmi'ijUi >o>a - ^ 
.H.africanus (j-u^—j^l j-o^a - Y 
.H.habilis ^.m! uU >oj— - V 
.H.erectus ou^jjI j»><* - i 
.H. sapiens (jiiinL _ o 
Jjicj L^-Lq *>L£ jj) ^1 j, j mij j_JaL>»Vl djL^J 4j^x jJ^i_>JI jLi_cVI (jIdIjjLLujIj 

Jlj^JLI < in 3j_L.-v.Vl CjIj i miM {jr^J t4j_u jjj—lLc ^1 jJJ—lLs j_Jj) j^rU I — « 
t j£Lcj ^Jj (4_totJi 4_lSIjjl>. (J— L— 4_il_uJl 4_l>.jJ^ju>JI jLaC.V| CjI j j_l3L^V1 

(Jjt>a « < jjujjI_j (J_lijI_j ^AjJb)) j^tll ^j_ujV ^jii ni/>"tl ^__>^JI JjJlpo ^)L^ JLoIj 

jljkj 4_p*Lj ijj—flLuJI jljv Ijla ^Jb .( rtjii^'U L_L_1 LkjLitjl 

cj_i_JI t>u jL—j^l jj_uj j_5 (^iY) Julian Huxley ^ImXa jLJj^)) 

^j-a^ t4_oL>^ 4-uijj j "w 4^JUms 4j Luj<1 (jb Lu (jV 4_»jjj 1 ^jif. 4jjLl_iJ 4_l_>JI 

JjiLaejj __3Lla L_3j-a jl5_j_ LaLc £^ juu «Diamond jL)yaLjj>> Sy 3 ^ 



(ill JU .^gj mi M ^yajL>J\ {jja Lc -Sj-aJI I Jufc jLj-j-C*^ *L*j>- (^jJlj <j-uill j 

^IjSJ jjylll Cj|j-_JLl -j-O dJJ j J_LC^ J)l t IrMI AjLlj Sj^iJS jl jJLo!^ (J^j-tl ^1 mill 
^£.J tjr Lc. ^gj-lLi «i r".JI SjjJS ^ J^I jj, alv CaJKJ 4juu3^J JjS^M ^JLl. 4i)LuajJ 

t_£ jJI jLulJLI udJ j t(Jr lj3^>JI c-ia^j-lli ^ 1 7 j > 4_»Lju /yi « Jlij^iLj_>» jL*it Lo 

CJZL>-V (j-^ij t l.lltll CjLjjjjUJjJI (jjQ J^>-I 1-1 j^J. .Ui i T 1 (j-ttX>JLl LliL>JV '(,«, 

iL-3^LlLxVI CjL>-j J ijfC y -i, uu, 1 1 ^j-C Sj^vLc CT^** 4 J Utl 4-L<t-iu,*i 11 (j.o.t 11 1 

.4ilijj| tJil'ijcai i^j.lhA\ i jMjJ> i l\ L^Lq jJoo 
^L-^VI <1>-JJ (jjJI J-uaJ jISj _ (jjLiJ^I Jys Jjlt a jjL£ jj^M LjjjJ >sljj JloJ ^ 
Lu^jjtA (^^-Ij . CjL_3^Lc ^jja L^-Uj Lq^ 4jj.ui.JI j-i^L^MJ 2LuuijjjJI JoLflj^/l J^->- - 
Juu VI j mjTt ,jJ (JoLgjVI 3 j, U*iU 4_uoLitJj j 4 j m jl| 4 j ^ 1 1 </V*> II l!jLc^_c->JILi 

L^^J^jjiuVI f.\ a\c tilljjl * in j II j-t-Bl_3-Vl ijja JujJLl L_aLlu^l 

^-^jLfl (3jl_jJu>JI ^1 f. j^iij ^ 4jpLtiij«JI LliLt-<^5tT(JI jjJl! ( ^0 * ^*U: Juua) 

jlj>.Ij <jj° 0^-1^^ ((^j-im « t£*~L-y 1^ r<-,< nj 1 » l^il} ^ 

(j-o LdJju Laj (ji-Vl (jjC 1 JS" J^WJ ^Jl ^jJI t^jJaljJL^JI 4n j II 

. 4_U ii^Urfllll 3^ J.Lat 1 1 ^jlj-Ui (Jljjul CjVLv 

(^yic J—3 (^Jl ^uu-aJa-A ^jl-m.iVl j^Laj j_<_uijlj Jii (Jd!>^ SSlj^m-iTu i.U 

.Bipedalism ^ mAI ^ j^aUJI o^^LJI ^LJI _>UlcV1 _ \ 

, q.»"i i ulj CjIjjVI L^jj^kj Juu ^jjJuJl ^l.l.V" 1 ui _ T 

SjL^ll c-jI j o^l 5jujl>JI ^L^JLL ^ lUi^tjl ^LojlJI 5^ _ T 

.(I^JI.at'n ill 



3_ijJLM (jt^j' lt^" WtH 3 c3j^" J Jj ^LfjjJjJI J£ jjj (jLt^j^l 
_ (jjJ-JI j^jkj ^j-^a 1 ^ 1 > 1 ^ j L^s £_4 _ Ld> Juv a 4 ti *jufc jjl VI < {{£j^ 1-Lg-uJ I j 

j^jj 4jLuaJ1 <? j-A l yu 3jjjU"1I 2l3^L«1I <iim ?IL ' ■ ^ j 1 jt_pt^a ^Lui^Vl ! jla> 
j>hi CjjL^ ijj^ null (j-uj_iLa t j^s j-j^Lj CjjJoJI ^jL^jyi jj gla <Jj-<ija .^-LojJI 

><uj cry 1 

^ ; ^,.H ^h^JI jLL^I lL >jVl tJ^- ^ JAWI j-^JI ^1 ^1 jL^iVl 

^jIjlv^/ o y-L.i±J r A CjjI^ < _^jJ1 4_^LoJI (j-a 4jLoj^>. Jju^ 4-4 Lais 4_4jLs 



^jjjLloJLj j 4_>.jJI O^L<>ir 4jftLit-uoj (jLu-uVI 3^9 /ys (j;j_*fajJI ^jjJI 4_) }j ^"j La 

^ ^ jfl £^LJt I Ila J^tf lPLh-^ ^ ) «Trevino jii 

Jj) i^i -*\\ ^ \ \tn\\ ^yl^. J <l" »J (jt (jLaijVI <jt J*JL>Jll tillj 

t_£jl j i ^ 1 1 Loj 1 oLl2j Jjl^ 4_jJuJ 4JL>^*J jjj jJfi i^jxlll /ys <CL>*L>. 

(OjLJo jLJojus! ^ 4 , ,, rn r J I <i"f VI L Ju>- JLd_S q\ mi <ifl ^jj, ; Jl 

Cj^L>.jJ Cj1j*\ null iijtLj/VI ^-Itoj I Qi'nVij] (j^ic CiljLiJI <jJl»J 4_j_JIjUI 

4jua ^L>u LcLftTi^-l LuLU 4jLo>- Cj JltcjI i JLuuJl ^i/if ^jLuuVI Jji*. Juj . Ju-uaJl 
^(jloUJI <jLJVl LAj Ij^JJ tc_JaLitJI (j^J V! iJjusijaU 4_JLjl3 4-Lu_aj -^^^ 

j-jiLUI ( M mil (jr ^ iU lxij) " <i ^ T^c-wj lJlII ^1 ^1 < h\ mil ^jja 
Jl juu 41^ l^lJi ) o • Jl J>Uw ^ aw jlS lCr lL>JI 

Cjjl ^pJI Ja!j_*JI Lq_3 t^jjl > <t Mill jjia-3 (>C ti*JJU>Jl tjLuij^U 

^SJojvjJI 3 j^aJi o JlA J>U* m^Ij m.j II £LjjJI jAjJLl j>laHt I^A 

lLJLLa t (,h Itj jl ; mil (jLl^i^I) JjJLs jux 4_JJ Lo ^1 5_3LLbVL 

j-A (iJJj mi jll ^L^sJlJI ^Jfc- > . 3jl_jj JjU-d ^j9j CjJLj 4 JjoLc 




^l^ji ; 4^1<u La itJliLjlj_j_>Jl Sjo^wa-jO ^ j r 1 ,^ j<»\ ^Uli 4_iil^a 

L^lSJj i^^Lj-^ J[>^' J — * cjI j cjljLjul (J^Ljj jjt-ju V <^aLL1!1 JjU^j t j-a cjUIj— >aJI 

i-it'^A CjI Jl^I 4jI ^jLoijy I ^iWi ,») LgJ ^1 4±<:l£lU 4JJJ1 jlijl <_^L jJilij 
lit^s Cu£.Llo ^1 4JlU1 cdij t4 l.n e\« 4 J i rn . <t a Jala^ 

^^ic l£>-^ i <i miH L^JjLua ful*J 4_JjLt_« ^yS La^ n n'lt Lalx. 1 * JI^L mJJLuu 

S^LujVI 4jlJ 4_pj3 La ^Jsju LiUj J£ -jj! (jSJj . J£ 4j| jJI ^JrjTrinll 

^(jlj tj j I ^ f nr 4_ul JuJI ^ 4JLcj11 j mi jTl JjLjjS l>^*^ ^jLjlI 4jjLLoj L-xkUtJiU 

tj cJLui^U (Lbj^alaj 4juLLaj SajU^t 1 4JlL!I 1 rVia JuJl>o ^^1^ 

<j-« 1 ^ r j 1 La (^ic _ (JjLj_nJI tilij J£ ^ i_*lsLJtjJI JjLl^j j*^ ^iJLuo ( _ T L. 

ftVjjfc j-LxusI LqwC t4jj, mi j Tl 4_jl1H iIjLqj 7i a 1 # j j-^ljJu Cj-jL£ _ di Lj3 ^Ljj>. I 

^•^a 4 1 mi 1 mi (j-C 4_jj mijTI 4jl1JI Jj-taj (J^-ljJL 4 j iXl^lbl dj|jj_LsaJ j-iioj ^J! frl olttl 
^jJ « Cj Lfe jjj Lu-uu » Jl aJ_A 1 .<,r» aj 1 j . <L-tJ^ x^-itl CjIjI — liVI 

Jl^uj CjIj-t fi]\ (iJJL «4jjJJ j^j-flL>.l)) LjjjJ j^ljJu V O^al J La ...(jrjJLiJI 4_jvjJ ^j^o 
(ij—uaJI ^LaJV «lLj_«_oJ CuL^ LojjJj <i all CjL^LkJI)) ^^xajJl 

;-j 1 till SjJl-U! JLiLVl L^j (.>,,i "<j ^1 4_2j^LiJ| ^ 4_iU| j^Lj 

^^yS ,-se "ill L y**-> z^jj .(CjVjI — >JU ^JlA jIjj JL^I "UJJ^" U^— ^i) 

j^yJJ ^cjfcjlj-laxial L^jj_<IiJ jJl tfJUb (Jj-^a l_JL_>- ^3 U )H 4_j^v^Jj^_j_j_u 

.4ijLfc 4j>.jJlj Lfc JlC \y°> L-illseJ CjLjl! j) ^ U )j JLiLsl ^jjLia ej^Lub L^jlj^vl 
1 <>iji Jj iOjuvj u j ttl jL^->Jl ^yi^. V ^litljl ^j! 4_iiJI o\ Mill jL^ _LaJ 
L^J 3jjL>JLl 4 nlnillj 3j^ti>JI) Cjj-juall jl JU-sl ^ 4-^1 m<U »1 t^rVI 
^ A i>\c^\ o'j-b <j\ j j miJ La ^l^-ill ^ tiJLlAa ,( u ni II jl <j ^11 ^>a 
I JLA jlj tpjl < 11 Tl rll 31 j g a ^ 1 J lt!l Sjij^Jl ^j-* ^Jj^l ^jl—iouVI L_3^Li-o1 

4-^r._i_TLl (( (^gj— tTu— Jl -j » i ^ H M^jj-LalJI Ja_>Jl 5t Mil ^4 IJU Ju3 .il, > t "1 > nVI 
m^I (jL_i_uVI c-ijLdJj ^.LseJJLl 4_uLl_uijIj 3^-aLL>JI ^-J-^J /^al—iiitj^ 

JLj^juLlj ^jLmjj j^j_sL>. 1 (Jjjj . ^3 1 1 1 < mi jjjjj-jfljj jjLuJJI cjLS^_>. 4_Jj_q_Jnj 



£Lo Lojc-JV Jjjj L j£^j ^ jj| <tcLo ^IjlieJu-yl ^ hi jj« jjL9 (J-irt -sj 

(jL_ujl <_3j_^ ^ 1 fljlr ^!Lc 4jjJt_>Jl 4_LsLuj <jj Sd*JJU>JI ^LujVI 

^ < at I J (j-oj-^JI i— £>£Lj LlojI t Ljjl <>> 4_iiit3 tjr Ll LJjU ((JIjj JuLu » 

^Cj (jy l£- (jlajJl icljjij ^jl_ua_>JI ^*jJLlIl £yU ^-^>~ L^^Jl (( L>"J '. 1 ^- faU J-3J-^» 
4j>-L>. ^ t ^*j Laj^cXj .« JIjjJuLu)) (j^ 4 -^! £LaJ (^-^ <jr^ ur^ <tcLo q] 

tlij^ib _ 4J_lu ji^oLs jjj ^l^*. JuLo _ (^y^LaoJl jLu-aJI (jL-ajVl <L_ujLc-a t Jlj £>a 

4_j1j-j9 j — <u-j_ol ^L^jjJl ^jfcu>. ^yS jLjIjJLa ^^jjl 1 A J *J Lcj 4 i rt ->J1 ciilj !j_tiil_c 

<Js?$] Sj^c JuLc ^cljjJl j tt~if ^ 4jjJo CuJL>Jl ^jL^jVl j^g-ib cr&*$ 

2l^jUI 4_LfcJj i^LajJI |«je> ^ 2j>Ljj 4 iiii n" J I isr u^l2j ^jJI OJLsJl tiUj .41^ 

^jjtjaJl s;LdJI ^jl^pJ! (jJ^iouj jjU'iTI ^L*jo ^jjit^-LJl (JjL>- *(^^>.1 fi Lp*Lj (ja^ 

^ii^n tl jl^>Jl 4jvjJ^ oljL^ll Jaj^L) 3K nil! <?Ju* ^yki 

L-jL-cu-jjjJl (^jJajuj ^b_pJlj Tlj o!j1ju_aJ1 ^ ^LajJl jJb 4_i_3 La ^-Al a) 

LtJajl ( c-t < (UJ ^\ln mVI Ij^kj . JaaJIj j^LojJI j^l -^J^J J^^-J Ij-A^ . ( _ y iAjJI 

Consciousness ^ 3JI3 jjs,ii"tl^ ^>>! ^Ia^ (Julio j ^ j^LcjiJ ojbl i^m n Lo c;r k 

jjJa3 ijr lJ| 4j_AjJLl jJ-i-oLZJI 4l3 (?JjJj Lo jJb I Ju4>j .CjLjIj_j_>J1 

Ly \£i 4jjJL3 j^j 4_) ^ulb (^jJI t^^jIaJt ^jjllll^ ^jL-uj^U u! ,rt *^ 3^?^' 

. icl jjjl ^1 l dj^fl i-^jX. juLO ■ ^ylJl L-jj^l J^L>- }&n~t\\ 




«Qjtaj ( ^ r jJi cjIjU-^I ^oa? jLfl llU3 fx-j .3LVlj £jJlJL> I <\.<.,r,.c 4 njl-^Jl 
JaJ ...((Impulses cjI ■>> n» I $ j <u\ <jt (jSUj 3jj_*_« cjL*_u Lr k. c^j jl3 ^L&l 
^jjc L^jjxLlo La^ ^Mj£JI ^-Lc 3jJl2J! jj n-sj cjjI l? _JI tiilj L>-j-lLd^ Laj__Ij L^*-J 

C-jlii £ _ 7 _JI ii< ^jjJl jjloj Oj-J-juixA cUullLa (jjj l_Ll (jlVo 4JL__>J! lilt 

.l!^jjl>J1 ^L__VI jjb ^ jJI 3jjj_U! CjUir>TI ^Ii ^jJI ^JLJl <jjl£Jl _Uj 

Ju3 jji__Jl £ys j*Lc l__J1 ^ylu.a 3j_ui.il a ^jl < r>"i j 4_3j L_aJl 4 LLdll diLsti-uaJI J_yJ 

Jo-.lj_<a 4j jLjl^.L^ ( LtstjjjG ^jLj-uj^U JjVl t-rtl ttJI A-lu,\'^\ t 1j-l.l£ LaJLflJ 

^ L_1jj ^-jJI 4jjjj_ j-L L jjj>- i^j mi j II f>ui>Jt <j->c 4_i}l_J1 jljjVl j j c ^L-Jj^l 

jcv ^1 4 jlJI ^_ ^LSjj^I jjUill Ijla <jl j_u_ ,d*jj_*JI jL-jVI 

JjJjv ^^-9 ^1 ^jLtii_>J1 ^JlIuI! fjj* 4_l£Ijj ijl L«_3£pja La 4jl>3 (Ji^tlu Lo 

La £(^jL<>f>Jl ^JjjJI 4_>- al ^jjo ^jLtujVI Jjla3 3j-ll.i a <Ct^,fi La ^Jt>\ (jjhj 

ojjt>U^]\ o'jui> 3Lij .«Social integration cr c\ <v" ^Vl J*l^l» 4 j c , „'i 

: LiJLu (jii_jju CuJlj Lq (J7 lll LlUII 3jj_il! ^1 ^ii ^yu L^jL^-jj cj^L^j ^1 jiaJJt c>-o.i'i 
C(,i»>j [S^j^ ^ .' L>"j-*^ (Orangutan ^jLj^oljjl 3jj-5^) L^cl^jt j'q 
^ tji-uu (Baboons ^Ij>I1 ^j^j ^Jjl_w_ji]l Jiu) ^Ijjl U-Lu *4l J> jIjlcI 

IjL^J^ .^-t_*Jl SjuljJLo CjLiLojn. (jJJ^j <L «La| Cjjlj tc> _>jVI ^Ui Lr _l J-^JI 
JjLj (_^»>- SjLjj Aj^tji> Ju_s 4juX\ \ ft cJuLo ^y- Ajfcjuolj ^J3_L4 ^o-jr"<TI 

^ u ♦ j jUll i_jLie__jVl 4 jlrL-fl Cjjlj c_3jjJ_Jl dJub JJo .^1 tU Tl Jjij— « 

^Ljtlll CjJ__L_/ 4-l-j.L <i Tlj 4 j -vjj J J mi nil CjIj-uljJI fj^A j n ^ *_jI_Lt_1j_iI 



t4 tijt <MI CjL^.Lu>J1 jj^ljJijl Juv Cctl i 3 j Ij i>>! ! «Lvjj ^Jl BjjLacTJLl CjLiLiaJI 
l (ji n t > j! JufcyU <Ludj-c ^jjLllII £$Lla (jjSo La q-lv*^ I CjuI^o_l>J1 tjy £j 

.^JjmiJI £jLuaoJl I j_A glj^jljnnVI 4T-ri) i(4J£ £jJL LfeJUu (>aj) 4£.Loj»JL) 
4_£.Lq_?eJJ 4 uj-mjJJ Sjuv^JI CUjL£ tj-juJJ ^jjJoIlJI JaiJ! 3j j mi a jl jJLal ^Ir j 
(Up^i JJUoJI CjVLw ^ 4jLJ j!) ol!utj (j-a SUljJLl Sj^iVl ^ 4jjla-pJl 
^ l-JL t .1! ^jLlaJI JjLi.uj^LJ 4 i muILjj .2bjj ^ ^Lpj^l I JlA ^— Vu Laj 

(j^LulJ! Ijla (jr L>o «»l ( miTIj JL>.jJI J-^-xJ ! ^1 . <r< q| ^Jt 4£>_<_uVl 3Li_>JI 

(jL£ (j^H jl a "Tlj (jr JI (^^Luaj *1 •UC ^jtiJl (jLiu-iVI <-_£|j_C JlLq ^a^u>jj 

£-4->- 4 <y<j<n 3ljJLIj JUx<aJI 4 4341 ^lUihj J->.^JI t <^ta d^j If (jj^jualii 4_sMjjI 
3j-*jj^U 4_u-u-jjjJI dljuiJI j-uzilc <i-w CjjJsIjj ciLJjUj tjLaAJIj Jj_aJIj t— ) j) > >JI 
<cLu>JI jlj l^Kj .(3bjLi]|j 4_ul^a_p>Jl CjLLujjJIj jiybjJlj oljJUAaJ^SLl^ 

C*» <.uj!j 4^ijjL<— "Jl SjuLaJI e-olj ^JLxJLjj tJ^-fcJI ^jjjjj ^j^i V"TI 4-j-o dsl Cj jlj 

(jrU Lr ^IjJl J' J "i mi 1, 1 ^^lc — i-u) t_jjl_aVl (j^J 1 Jj L^i3-^' ij^ 

Civilization ^at«J^ 

4jJ^jj 4_>»M^ 4l>.j-a ^1 « JU-uaJ!j ( j_4_>JI » 4J_>-^_o ^jLuijVI (JLSjjI ^js 

^ tn ^ ^Cj cr^J j ^ * ■ - <-3VT 3 j> Mir (^Ic JLj^j V La IlLo cdJj jLSj .CjLjI ^—j— >J1 
^j, tit \\\ ^ IjjI j o r I 4jj1 i)i 4lnj 1 ^ j *3 i)JL^ La ^jUs SjlLI aJJt 

. \ q", gt,„ jjyujJ\ (jrjj^La jl Ju-a| ^^lc OJlx La ^ j^jVl jLaX.J ^ dj^J^ 

jlj ^ " miVI Lbj^bUkje Jjl (jL^ ^yil! 4_1jJlII J^L_lcj LI Jul 4 In i II $Ju* 

^j_3Jl clujSu 4„uSLiull CjLua-^-lJI (jv^J • (j^L-all qj* 4 jlU"o Lcj cr >!'a-i-t,.ll 




4^ulkjl miVI jljvjJI cjjjuu Lsjulc 3 i( jjJLI cj[ <"gj 4_uKm.II 4^Lj£JI SjLj 
cjl_jij i^aLill JjL-ijj JjudljJljl JjLj-uj 4_j^L>J1 Oj, t cjj mi 

dlji La CaaL ^yljv dll j Juu CjjjJaj L7 jJI 4_u1 JLjJI L^jjjjlss 
( j J j!lJ| jjfc IjlAj i^LLxAl i—LljJxLj ^yz { a"Kl.\ {£j t"ni\\ cLaLuilII 4-llluj La ciUj ^1 l_3 1 < >>j 

^>mJI £^Jl ^Aiiimii 4U>mJI £<ftLJI 

4-JSj n "1 tl ^ 4_*Jl_tILi ^ "m JjLiuJI m^jJI jj c ^3 . CjV^L^o 

(Lijljjl ^jlSL-u) ^nj jllj ^L_»_aJj_3l jyjj) JjJ mJI jLjJLcI 4_>-j J 4j^ \r\ \%\\ 

Lc^j Lt-Lo_-v j mi 1 1 1 y-Ct t j (_^jJI ^.^ L lH (^IjJt j»Lal ^Lj>1» 1 V m i 

Race 4J^ mi tl ur L«_4 LT i_c ^ ■ ^ . ^ ^- " 1 1 jLi3| ^jl_c jl j_i.r , oV^I mil J J t " a 
L y J ^ j^) 4jj m, Jl c!jV>LJI jjlc ^ ^ jJLI ^4/1 j L_aMlsJ 4_Lc ^1) jl3 ( I JbJL>j 

4_tlAjJlj 4_ujlJI in-vl! ^ L^lu (3jL>^' j •> jI^j ^Population j-jLji£. 

uilLut ^jl Las j . ^ <Lallit_a CjV^A .i ii LijLlj-C.1 j^_u V <3J>-^ i 4_l£jJL_oJ I J 

JSLiij ^.t. mi llj (jj-utJ I j jJL>J I ^jjJ 1 fl" a, V n a t 4 t-..i>»|^J| 4 jK Mill CjI o miJI 

i 4j1jj < rufj 4 j ■Lev- L^jLj-i-uI ^jV 4jjljjua Cj\ ntrt ^-^3 ^ £ U_^t^*Jl j />! A .^.tlj lJuV| 



Up ^J^uJI 



4-tlii>Jl JiJ^-iil Jf> JIcj V Sj^UaJI djU^aJl ojufc jSJj (Sjl^I^JI 4J^LuJI J^lj 
(3j|>^ j-A C^ 1 *^^£)^>f,'^J CjL-jIjJlII < " < a u& JLtlB t >JliVM-<-uJl j-U 

jl Lu4> 1 m li'Cj j^Jj ' Lfc^_uaj>J JL>J,I ^< tt'n V Jjj>^ Lr^J iCLiV^ Mill j-u 3 nj^jJI 
Ijj-juastjo <Jlj La i"<V\i . ,.\\ U CjI ii mil jL^Ioj Ji CjIjLl>J! jjj jl jj. ~c\ > 

^ CjLu^J] jjJ J j£. Jpj >■ A\ t rtui<1 jVl Jlj .4 jK mi II CjI q mil 3jjlj 

,£JL. J>cu>JI jl cLl Miltlj 4_ij|jjuJI jt 4x.1jaJlj #.LuJI jl tlflj n 4^iUI 

4J^L^ j_* (Jj^-^ jlj^f jf) 4>-^ c^ 1 Uliii^V l^LLjuo ^1^1 ^ 1 o * j o >j 

jjfc til! j j-o ^_fcVlj - L$J£ 5J^LjJI t _^ajl j-a l^Ljjjlclj ^£L>JI LU-c-xS t4_Luua 

ijyjjJl <U<i )!L L^J 43 M^. V <_j^L^jJl jl 4-l£^1< dTl C>LLuaJl j-« Lfcj-t£j oJlA jl 

4J^Lm) L^laLujI ^cAj J^. _ L^jl it <n t ethnic 4_jjs^c. L^jl 4j < fu^jj La u i^lj 

pLVl jj» L^Jl rt" V jlj i Lfl-lLuiTsV jIjUlL^VI VI 1 (j'r^ ClJjjJ V - 4 m t« 

4_<u^JhJ La 4-r 1^ J^. JjJj <J,\ jj&l yh ^Jj . J j *l JlI^VLj 4 qfc>« a ^cjj ^LuVl 

* I g <J 4J^l_x-u CjI^_L^_4 jjSlj jl ^ySL<U L^JULalj CiL^-JuaJI dJLA jl jjJ (j ri t ill 

jl 4_LflJ^Vl jl 4-JJjJj^l CjLjL4Tl>iXI -j-C 4j_JJU3 j-U ^jLi 1^<A*J (jl £tJJfcjU3 

jl c_^*J ^ jJl) mi ,i!l CjV^L^oJI jrU >J J o lU u n<j V 1 jufc jSJj t 4_iSLj j j^aVl 
. ^ jVI Ijjj 3jl»jljl* 4 j<;lr (^jLix Jl JllLojj 

Mgj^tTu-iTI ^j-tJt ^L*-u-SjV <L>-Llja 4juoj-ill Jjfc tj-A LiL 1 jl*u m£jJI JIJ_cuJI 
CjjL-u JJI L^ijjJaJLa tV : j-A 1 « U ^ t_ilj^>Jlj ^l^t Jl (^j-uIijLwj 
col jl^ .(l^Jlj^l J^j 4^^.11 ^ til Sj^Vl jji «JiJVl J^Uv 

4^ ^ ■ jl^ ^UlII jLa jVI Lai (4_iJL>JI 4^ ^.ifl cjVM-cJI jj-^Ii Jl 

CjV^L<-aJI ' ^1" ^- ^ j_a jjjjLlII (Jjualj-lll jj_4-u_>- JLLa_) 1—4 j - < Laj 

Ju_fl_3 jjl -Jl j ji i T 4__Li_j_>Jl p j '^^1 (JjusljltJ tjJJjLJj t 1 j-Jv jljJLj! 

.SjuJ^v ^l^il pjAlJ (*J>UI JjjWI JljjuMJ Cjjl^ jl <Ludj^JI 

jjj>JI mi A\ ^jjJI jj ln*ij jl j-^-^j <JtJ_4ju LjLp- 1 jLjj tiUj J^*jj 

jl— t-ajVI JjJeJL jl jSw<u : J^>-T jj it " ,^j S4JLa (JaJa_fl| JU J_^- £jj J| LxlL_>. 

JjaVl _ jl Jj-oj ^j^l Sj-Aj S(cSuperman jLajjj_^u« j j o " „a jL^I JJ JL>JI 




y\ i'nC L _^aju *l23j I ^1 CjJIj (jA 1 ml I jru^La juua CjjL-u ijr lll dllH^ 4_uju3 L^jjla 
t JJS JlLu Lj^J Lo£ ^jVI 3j.a1 ^Lo Juu cfl^jJciJI ol^h ^jSLJ j . u « nU Tl e_ ilitijVI 

.j-ifi ^uji J^LM j& V! 

Jj-uill (j^_ux_*Jj LlcLLud t_jLitljVI *lj-^j 4_jjlSLfll Jj^>- Jl j_tdu clLJj Jljlj n n 

Oli '(o^jhH* 1 ^ ^-J-C- (J^l J_i^ j CjLiiJI ^JLc LjjJL>- 4___llL_j ^L_L j_<i| a 
1 JljJls&jJLjj) (JJU^ Ij-t-sL-Ld (jlfi jiCii ^ Jjl <j1 (jj_«_JU V <jj^_uSJI _jL_t 

L-riUm a til aL>_)VI Iju^J __L__> ^jdl <«Galton ^_JLx» 4 o ,„l j 4jL»jJal 
^ r^-vM (j^o-jJI (__-___.! (j^LllI £jL_u jl_Jj ♦ ((Eugenics Ijn -II >a Ijuj^>- 
gj_JL fLiijjMJ 4\iat^ ^nUW dUoVI IIla ^.3 ^JUT <J£ ^IjuI ^1 jLoJI 

4_3j____J| 3jl j i „ ^jLa ^3! 4_<i_^__ ^.^--Mil JL3 i h tl fyj JxjJJI c_3Jl^JI l_LA ^^.Uj 

( JjU_x_5e__JL 4__t h i^"( M.ll 4j^.,,,J?.u.]'I Ci\,a (jr Ju_>JI ^L-uS/ Li UjL_3j___a ^JLc L^Jjl 
To ___JI 4_3r j -r irttl 4_u I j jJ I 4_jL^j_2JL) I *t\$.y j-fc ^L_JI l-ia < <i!Ij i __j I jjJ I 
<±JL_Jl <. /j miTIj t^, ij ^jlj-jJLj J^l_i-I ^jjj ^j-a jrj < 11 -r "Tl 1 t 

^ljLst____il 4 j °l ^cJtt-lj {_$_UI (JjQ-fcJI ljL__ CjIjU-v. q -k. (jr fl Ju J___JI r-^-_>J I 

, 4_i1_>|j__j j <uJl1I /ys jj_3 

4_cj J a_3t_a jjfc _j_v_3 . _jL^j1 mi" a JjI L-i^Uol J^>-JJ V 4j I < 4_j^>- jJ j_u 
4 j i n liillj ^4 jkjjl) 4-_i_>.jJj) j i.n .rtTlj ^4_JSLjJ1) 4. j ^jJj^jjJLI ^^ajl i^i >J| 




4 j t cit V ^jLl^ l^Jua (-iJllj lSi^j (((Combination ^ 4_Lj1j^11 (4-^1. nil) 

L^jl < n^jj 1 {j mi"i ^ ->"n ^iJI Lr ik 4 m% , J-al j^c iojj^lll oJlA *ljij <jl jl t4j 

jrU VI » Lu7t.ti.il 4i (^^j V jJI 3^*"*^' -0-^^ I j^4> ^ (J-^^ iSJ-UlJLl 4 JlrlT Mill 

4_l1SLJj 4_C^jILo CjLfi^Lli^l "tl (Jjj La ^1 -LsLuaVLj (SjJiLLjJll ^jl^jjl 

CjljJUaJlj SjL^il Cibfr L t-u^oj ^l^jJI CjVjuuj jl j-bV1 ^jLiHj 4 4_l£oL_u^ 4_uLJo a a 

4_ubjJLl 4lj 1^ ^ ^Jal^JI ^ cr^j) Talents c_xj>l^il ^1 LAj)_*j ^^Jl 4 j r Ijl>V1 
l£><-s JjUj j^j iPolymorphism JLSLiVl jjuu $a eUj t Social Life 4 \* n" t y-a 

LfeJj_4-uJ <j| Ltiajl u_iJ5e_j (jj-oJ! i4_c:La^>Jl 4_a^1_ouJ (J- 1 *-*-^ £^3j"-^ ' ^ '"j A 

*jA j-J-^f i^jJLdJl jjLo-Ul 1 JuA <jl ^jusIjj . CjL±j».I jJIj j3j_JL>Jl J-dSo ^.l_C ^.Liaj 
^jLUI cJJj jfLolII -jja j-£l La <_dLui> t jSJj . jlj^Vl jrU (_3>Lo*Vl 

,4_L)L* Jj ^ £>AJL! oLUjLjj ^jJI ^I^jVI jru c_a}Lo*V1 ^1 Diversity 

^jj jJI i ( jj/LJI ^tn« a ^ya 4_)jX.^_c 1 ^ 1 1 -a- j j^j>-I ^j_^_4LC j_tii_Jl 3 1^1 < n aUj 

^Mj^VI I <j <j rt<u Equality 5ljl ><iU ^! l?* >iJ 

.Total Identity JjI ^Uj ^1*" V 1 juk 

jLul J^LlL^I ^L-uJ Jl^ LLfcj 4_uJuJ1 4_u_Pl1Ij ^JjljJI^ ;3JjJl£, CjVL*ji ijr i3 

LlA 3ljL(-u-U 1 JL-ljo j j (jl 4_a_i_L_>JI a ,jj-ual\ VI 1 ^ <i t i>Lj "j 3ljl_«_uJ,l 

i^y^jJ^J-jJl J^LaoJl oVLv 4^vl j-a <j| JulJI ^j-rtlJ lJl^jjO ^\ ^Lbej 

4_iLl j ^ " M jjjflj) t^ifc LoLcj 1 jj'^ I ^-^ a (jL^ SjLil ^ M ^ ) ((^jjJlLA)) Jl^ (jj-UJll I j-A 
^jjjLJI 1 ^ *M J "j ^jJ ^^yjJI 4 (T j <7 ->J1 ^J^wJj .^yOj^Ul ^jjji (j-o 4j^_j>. V 4jI Lo^^c 

'.^jj^xl (j^-Lsj-co j^l jj t- < I t-Ttj 4jj^>JI (J-loaj (jr A ^-jjJajJI (j-a 1 ^ i n 4-jwjjJL) 

jlj^l (j\J (JjC-JlII ^j,-^- 3jJ_iJI CjLj^J_(ju_a i s>\~ ~>- a C_<J-ol_b LcJ (_^3j^l jrjjU jjft (J^VI 

^q^c*Jll (J-j-^ fjja jl ^cTlaXI oL>o *Vj^ <J-l9 (j-^ ^Ij-lji J^Jt_Ul j^ft ^UJIj t^_cIi_>JLI 
^al J La t 4jjl in'v oj^j-u=> ^Ij^J ^j|J^*-tJ ^ jJI < nil ijL^ (j?^ '(^L>o 

.«^l>JLl ^ J-qJ-11 e-iVajs l_3LSjI ^ l.iiiim (jJ oLj ^c^-5ii ^Jl£. 
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L^jfj SLaj,\ a Loj ^JM^VI 4 tj iU LJs ((Morality 
4jLJ ^jx. iS> J! JIo jlU .^S^j^i-JI jjiU J<>>>! 

.((Ijjj-L-j m»g «C_ijL£» ^1 Kj U i oj I )) (j^a Uj_j 

Theory of : Lr A 4_^L>. 4j^J^j <jL_ujVI J}L>V 
0>-dJ1 "M l_c (jjjj .Human Morality 

Jlj. u.Jl ^ 4jJ jl Tl 4jLvV1 C.Ik j iii r ^uL^l 

L^i ^ 4^,. I..... J I 3^L>Vl i niifl ^ j^^XI 

SjLjI mil jKjsVI 4_pjj1jLl1 r.^ -wlj 1 nU 
4^ ^ JjVl J&-&\ L*J>^, of ^ ^ ^ 

Jtfl Theory of Common descent ^ 1 ,U I J^Vl ^ ^ a^ti^l 

ULjJ ^pjl 4 i^UkJI 4J3JII j^a (jl ui'iVI C^J j H>- Lr* JL*^ 

(jl jl\ L7 ic tMonatheistic Religions 



^^ujJI jU \ La ^[£l 4 il r f 1 <ij^ J[ajL t^n^w tj^L^^I 4Jl ma ^ jl^>Jlj 

jUaiVI ijru J^Ja j5?1 Lr ijv Conscience j j o <MI jt Moral sense ^MJwVl 

j^Ijjj V 4_ul ^l>- l_3^Lj/1 j^a jJL>u JL9 mJj-cuJI £j-iJI (jl LftJ l>^J t«LujJl CjUIjj^Hj 
j-uLtiL J^_dJl I JL^J Ij i m a's Jljso jl jjl ^j^-JaJ! j^-3 *4j^_i_jJI Sj-JH 6 JLA 1_^_jj3 
^^yic j-jual Jlo_£ t 4jj^lnlH Cjlj-iiJI Sj^Lflj lJs^jju j£j « jjjl-i» jl (Jlu-'vj . 4jj^lalJl 

j^a i^i a^L^vi j£U*vi ji 

Apes LiU-M Sjj^JI j_« <L£^Luit Jai. jc ^j-ji_JI ^j^LlJI iU->H jlL« r f >>> ml 

tjjjui j II £>^l jilbc_j jV 4_^L^ jjIlju jrjJuaJI j^a j\j}i>3 4 < .> <^>- ^yJlj^tJ jJlSj (jr <fcj) 
. Jl 4^Lv jjj L*jjJG jMi-Vl j^laj 4aU«l J^ljJLl J£ JuJL>JI 

^t-ulo <1J j£. <±x3tlJI t^&t l4_LU^Va <L<^0 ^Lol ortll <Lfl-l n^LoJI Jjvj I j£Lfcj 

La 4jljLL<j ^j^iill > "(II I JL^j , t 4 M.lj »(^ m* II j J » n flitl J-st* Jjcj j^La-VI SUuoJ 
CjI jJUcj* 4,« <>>1 L^lui j-cu.'u jl£ k±j_p. i3j_p*VI LaLc 1 T * Jl (JM^ <-l>LUJ>a j^a jJlud 
jjjtttl Jlx 4_LdJ>Jl lIUj ' ^"-^ j^*;; j JloJj t j^ialJ I j JjMJwVl j\j 2l3^1*]1 jiL 

Jj_^j>JLl I mii II (^ylc *j_la]I pLdJI ^ j^U'll JLtuljj jjjj in ^tJj VI ^ fU^Lai j£. 
^ 4-C j -o J e..fl j^2J j] <L_*_JjjJI oJLA jLjj j_a J I ^ ^Ajl n " r I Jj 3^->-^U 

tjA _ j *>• i^TI L^JL^JI jjfcj IjJ _ cr »_j_tWI ejLstiiVI fj\ ^yJb VI, fir I a j£s 

£f?jl ^jJI Altruism jIjjVI L^LoJiia ^ J*J Sju*^ LUt^u ^jJj J\ 4jLi 

jjli_j_Jill j— uajj .m^j — ju-Jl ^LjlII ^JLuaJI J)J ^ J in <t\\ ^o.iat a 4_JJ 

4^ufiu Llj>-jJjj ill ^Lc 4^kjj ^1 V 4jf £ _ 7 k, 4_il>U.Vl CjL^ljjJL 

CjJLitjl Ijl VI J«7Cl V j>L>*>U 4_j_1j_^JI i^ljjJI (jL Ll^ljI ^ jJju jl ^11 j^a 
4_uLuuVI 5jLu^>JI jjj^aj p j^t L-uLul ^Il^JI ^aLjuJI 4_^LJ)tJj 4_l>. jj jj_J I ^jl fl^ll 

JlS _ 4_1«jIjJ JL*_o ^yfc 4j^JjlLI ^j_1!I jl ^Irej _ ^M^-VI ^lc jl (-flj^jjJLl j-<Qj 
^ic j| 4 n f ii^LaJI ^lajLja I JlA A , ..lAtlj ^JjJI jo ^Ij-juaU UljLj_x ( _ r 2j 

4j^J-*-i»! ^uloII ^Luijl 4_4^>s 4 rti nlrtlf Ij^jJjj^ 4jjUI ^LojhJI J>JJl>- «- L^XaJ 1 

CjLi£jI ( nt 4_iJSj^iJLl 4_juLlll jl 4_Li2j jjj^_o pi <i Itll jl * L^loi>oj 

^jjl K 1 nil jLjt giVl 4 K mi-^J t 4_i_a]_>. diljl j "1 r I ^1 LiJj-aJ jl j^a JuV (j^LUI 



■ 



j9 fcUI 9 i3U3>\jl 



j mi Sjijj— uaJL Ijukj 4f.Ua_>.l ^j-a 1 $ if ^IL La ~* \ Ji_^L>JI ^-IjJLaij 
La l^_uS^ ^LqAjJI (jLii /_yo t"i mijT I^jI 4 n i n^LaJl ^-C^j ^_ J jJi 4j^Jjl1I ^ j nlLi ^L-ui.1 
Lj^c _ ^^Uj £_jLL CjI j ^1 _ 4_j_c.LCoJ 4.K >.\i-a 4-L«il<-tl L-ol ^stU Lio^ ^jSj 
.diljLpJI CjJJUU I jj ^j-r*^H J3JI )jxcj Ll 

aL>o 4_|jjj.MitLi ... ^Vl 4_^l^i j^jJI jLij^l ^ 4_t^>L>.Vl JjU^JI (j^ 
(t^i < >X^>» ^JLoj (^jj.jJf^'tl L-^jL-LJ 4-cjJLa 4 j ojufcj t^aL»JI ^JLuaJI ,JjJL>o 

^jJI «Evolution & Ethics jjMi^Vlj j^IalJI)) o'>^ ^ AVT ^ Lc jjUaJI -CLstj ^ 

La jjj 1 U>Jl £j_mfj . 4r.Lu>JI 4j»l</tfl ^tXr | t 1 <t> Jjjnt.'il c-iL?eIaV1 4_lv^Lu3 

Jilj^l (jrU m^jLjj^I J-<5JlII JJlJ Jjv 4j(>trttl d j^J JtTi ut a ^1 ^Lol 4j ■ mj^jJI 

u_iUtlj^U t j5La| ( :_aJfc ^uLaJI ^JLa-**(tta 1 4_u jjljJI L jjTn-j 4-i < hiTLj t^L^Dl ^-uLj! 

J£ V olj-flt 3_5tLajo j-Lo^o 4_5jm> (jl^ I jl jliuVl ~<\h ^ Ji^cj u t jjUfl 

<>JLA J^jv tfj j ^Vl LaLd jrtJ»>Li]l JI_aJU IjjIj Jli (^JlII J^vl .nil JJlj>JI (jj 
4_jj j? ju ,j_>a ^jJ! (jiijLstill jLjuVl ^yULjo l_3^Lj^-1 jjx. ( n J^S 4K Mill 

- IVivers «4j ^uLoJI r « > L7 lc j— jJlU 1 « ^ i ^^S^c-j r » 4jb ^jLiiJI 

dj ^aL LaJllc _ oLil^^Jl <-Jj-«i J^U* 4 nllnj La tiilj JLIjij A ()^A0 
L Jf^^ J-A UJ^ J ^ (jjij-ljill a\ 4_Jl <"(fil*t i^jJL_>iJ CjL> j ir^i _ CjLujj "(..aU 



((dLa» jlj (jl_£ «August Comte ci^j^ c<<« ^j-^JLl-IJI (jl 4_1_j_Lj>J1 

*t. mm -wj (^J^i-MJ j-iJkJI _ a -r ~s ^LoifcVI 4_C.j-j 4_JVjiLJ j Liu VI ^\Utn a 

I j-^JJ .^itll I jufc (j^a ^H^l 4JU^tj (jl (jj.S /ya 4_j-oj_JI LlUlI (Jf h 4 1 q *1 luJ LljI LdS" 

4_4-lj>-^J I L_)jIiJI c—)L^-<^l 4_j La tiUll^j (jjj 3 Jjj J to JjjL^J) Vj j, ■ n -t_) 

3j_J_Jl£ 4_lj_>aVlj . tiJJj (^ 4_t-"<_4 (JJJUSEJ ^■■^...^Int, d (jl ^S-C.J J-Jl (Jl 4 f I (jjJ 

Jlj>. ^1 Jjuaj Jlj9 (jja (J^-LiJI (^yic. -L-£ Uo C u -v- l j_o 4 I " V a ^ 

o JJt <J£ jrU (jl 

^jLcujVI ^ jIAjVI 4jLuo L^j CjLuuj (J7 jJI 4_uLj£JI JuJLpo JjUtj (jl 4_j£jL_uJI 

.( jr A-uJfiaJi t_)LstIjVI (JJj-la jx. 
^c-j-u^I tLjUfcJuVlj jj^jJI (Jj^io (j£. <jLc«_tVI Cj-L-^G ^jJ I CliLLi^aJl (J^J 
jl if^it^JI J^JLlI) 4_lLl>J1 4 1 m<jJ ^ mJ-sUI L$jL£ 4jj3>Lx| 4a^ 

1 <fi r iljLa-^ (j^SLj <-f.j-w JLl^VI J-t-C CjjljjU ^LjLb t (rol L#J ^ 1 T " i T _5 1 , t t" ir.VI 

Jajfo-fc. OJjLij <jlj . j_jju ^jjj (^yLLJ-Jl (jyS CjJLv (j^avaJU,! j—luuJI (^yib 

4_i_ujLa_d (jl titjp- (4_ia)jLJLlj 4__u_l>JI 4^_jJ^jl1 I : LoJfc ij*1a\&1a (j-uLsLc (j-u (J^-LaTtll 
4jbl (_y3 ^-LtUI L_d£jlj J-*3 Lbj-Aj^ (_^ ^ 4_i3>L>.Vl 2l_j*_^JI 

j^^ljjJI jL\ t "i < n*^l (^ SjjjJLlI L<ufc (j-AJLaK"< a (jrtJLaLc 4l ts> t a L7 \£. 

^^_^JJwil!l^ <: I JUS VI (_^ >11<J^) 3jJJ>Jl ^jl < g 

4j JiJ-ll (jJjJsiJI 4j| Jlj (ji^- (Jjlo-ILi «LaJl3 a Jl£| jl£" «(jcijl J» (jl 4 tfj5>Jl^ 
j j > 11^ a i Ijjjx! VI 7r j^- (Ml 4 gfl*q (j^o JxSlj ^aJ jJI j-iUI I Jufc ^jJI 

Jj-fl^ : Cj Lj^Tn-u-q 4j^Ij i j r A jn V Mill t— fl-t t mJ L-iLitjjVI (jl ^Jb ^jJoj (^ uiUj 
^3 ^ ^ t*S (<Ljj JJJ ^"i i <i ^ 1(3^1 j-JL-LJua ol j 3j_i_u I jj i>> V al 4jI Jlj 

(j^-jj"( < <i 4 11 4 1 1 nilLi Lai . (a (J7 Luu^Jt)) Jj^uaj L<jJ^) . 4_uljVl CjLcj-j VI 
jukj t j j it 1 I jj_>JI (3j_S_>iJ 4_cjj j j ^1 (_^jjj 4jLS3 ^jj^^VI 

^JJ jJ^ill 1 ^ j i mi j !>!_>. VI ^Lc M^jl-i 4_j^l^j ^,-111 4 i ♦ t^TI i h ^Ijllj 

(j^a L^_JJ jJklJLi VI ^d-ll ^4^3 (jj l^jL^ (jJJjJj t Jo- 1 j t-xjL^ (j^a 4K Mill 

,4_)}LJ1 UjLuI 




j9 faaJi 9 \SUL>ui 



Inclusive Fitness Altruism ^^mJI 

(jjl JjJJ j i(4Jja ^o-A^a Jjs^l ^M. ^l) ^.La^-Jt AjL^kJ 4_c3-lJ1 j 

q If 2LstJLdl^JI 4o^j1m,!I JLufl^fl ry* edJ3 ^Jl ^LaWI in a 

JjjJIjJI 4_jLcj JjJj *L^La LT in jj-a^ (jr^ L-&I fLiJiJI '-.'J "'"4? Cr^ 

(^3^ _ Sociobiologists ^JL^JLl L^jJ^-u*) g l olr, ^ ^j^c oj>jt U Llijj 
dJLA jUa - {(Hamilton ^^L-Awj «Haldane ^jlLad 

.(cjjI^^Ij AjjjJI) Beneficiaries j£jVL> tlg-""'^ altruist ^jJJtl t^jiaJI 
cjI— i£j_L( iiTI c^oljLoj .(4 » fiUL 1 glr La ^^Jb. o_iLc IjJ <>a^) 

L^ojLuj Jlo£ iJ^Lall 4_*I_u>JI 4a_j£jJlIl 3s.Li£ L^jl^H^I C <-u Jl3 LfcLj^j 

^^ic ^jJlthj ^qJL>JU Lj>*jJj_ij ^ilc (jr 3 cliLaJjJLl <j I 4JLtJL>Jlj . 4_uU 4 A 

j! _ j Lit j I Ijl^J LiLaj _ Ld» ; 1 i^fl j 1^3 t 4jjLul jjL_u ^^ill c_iVL>Jl ^ cuLLa 
Uj^a (jl iivjjJ 4(JJ Jj-<i^JI jiijVI Sj^Lli ZbjLt^fiU frlj^L AlaU- jjloltl 

Lc_l_U ,~n A\ j^LJvVl JJ-i-O 4_jJl Ji^J ^ jJl Jj^sVl ^j-A L^jI j I "l + j 

. c<jjL>j I jJ^Li.VI ^cic j_uLl^j cjLj£^1 i.fJT 

^Jj tj pjLi_j ^yJj,, ^ Mill jUbVl jjl 4JLu3^Lj>. (U.^jj t_a^j_fi (jr fl_3^-o Lai 

3 ' L^,)-^- L^JLiLal ^"^1 t_ ljv ^yS 4JCLgJLa tj^ut A\ 2Lj*_uoIj 4jjj_u3 cJljLo 

cr J^-ji_jJI jLjjVI q\ ^ jJl_u \ <i j >j t^j.i <i Tl ju^jlJI LLi^dj o^-i SjjI^JI 

"^1 l Jj_cj Jljlj / I ^ ^tt ^UT ^jj^j^l (. i-w ^jJb «L_i_j_(-b 3^jL i _ J j3 OjLua-Se-iL) 

. ui 1 1 1 j^L>.Vl I j_Lt 1 o LiLL^ 



(jfja <, h ni"< i iu L«_£ t^jx-iiuJI jlilj^l SjjbLLb ^^>.jJ LoL«-j LSjjuu jl^ jloJ ^ 

i_iL>ij| j^5^_5 ^ i it j i_sj^ju^ i^4jjL>u) ij^j^j VLoLsi ij^jj JL>>jJI fVjjfc JLixi (ji 

jijj ^jl 4JLtiL>Jl j .(\AV\ ) L^jjjj p j 'j; ^jJI 4laj|jj 4 n" JtiilL J-teaJ 4luJi]| 
i.o. jlL ^ u< i <CjLjIj_j_>JI (j^J 4_3^i xJI ^j—tlaj— 4 « (jjj I J )) «L> -iljjl jJl 

<j^>J1» Ijuk 4_JJ J^j La Lsr S£. 4_iUjJ1 ^jlSj t_jjL>J £jLo p^AV) Bateson 
Reciprocal Altruism J^U4t jUi^t 

, cjLJuALiJI t j^c tg.o.Lu."w ^JLi La-« 4-tdupAll cdLj-Lu'^l j\-S ^Axj pl_ut>-l ^...^ jlri j" > 

lLjLb^LlII Jjlaj i Lt^jIU LjjA Luij Lai Lul Ji L^la L ybeJ jIjjVI duijua 4_J] t_<<.iij 
(j-a «[J;jJlj>JI cZjLI 1 h 4 1 mij La l=j JUl 4_^jLa L_ii j ■ m njJI ^j^i 4_u3LitJj 4J^Ll11»I 
.4jjIjjVL jui^l 4_L»rtilL ( iii^" Lfcj-A^>. (jyfl ^^^^ ji^T j-tL»aJj .^j^^^laJl 
^jLLxll SLpJI ^ <.uj (±j_p. j mijTI ^a]Lc CjLI3 t l>JI pJLl ^ I ilnVii La IliU 
^jjoj . 1 Jli^jlj Jj^J ^JLuall Ji-lju^ cL)La^L«Jl dJLLiiJ ^jl LjLXjJ ^ycLtl^VI 

^-U-J 3j p^jljLsoV 1j_JJl2j 4_lILc J>j1j->- ^ cl qXoil 

4 <^ jtrmll Cj|jL>oVI (j I j^JLo (jl ^ 1 1 ij Lufcj t4_LtIjI «CjLJ1 J-uai) ^j-a 4_ljloLjJ! 



j9 kuJ\$ i3LL>UI 



nl"n ^1 J_oj (jjc tjj^flJj La VjJ 4_jjj t j nntl jr^_4_3e_^a (jja 4jU1 ^ JUvljJl ^ 
(JT lJ1 4_t_(.u£j IX I Cj Lt <i " "x„ <JJ CjJl>. La.l!ia iSLuij {£j nijtl ^ <»7(.>J, I jL^jV jj| (j_-a 

t 4jjl^l .^k. t 4_JLi Jojlj ^ ^1 1 La j tv. )j V 4_uaJL>- 4jjIjj! JLuiV jj^UJI 
.4j; iHjtl j>L>>Vl jjjl^ juxl Ua^L^I q^j JjLlil jLj)M 0^ Ujpa Ijla 



jLlcL dJL>-I^Jl Sj^uVI -ll^-bi (jjo Juul ^1 jIjj^Ij ^jjLlIII JlUj V Cu> (3j_uLuaJ1 
Cj 1 j 1 U"i a t j J a ^cjj| LcoS ^jj » <a tnj La_>j jJj t*:}L>.J (JJj^>.VI j-t-u^i l)\ 

*_jLj_ii (_y^aJj <jl I j » u,U . ((j-d I (, j( Sj-oILa (j^jl 4jtia9 cLs (j^) ^LpJI 

tlUj Juu Lr aj q\j ijLjj^lj QaLxll! jLLaj ^< h"m *^ 3jk_4_u I ^ q^jj^VI ^ La Jul 

i tjr *ltJI )*ILj «Society Lt-^ZL?e-4 » 4^x^-*i > ^jl La jJj Ijla (Ja>o La IjLs 

L^La lJiJLj < _ =y IiJI ^jjb C«-t-u-J^ 4_niliit>a CjLbj ^1 d^jj-CJ ^>SLcj (j^J-II 

. A_i^Lal\ jl 4_j Jj_AJl ^cJLuiill <Jju9 ^LlII ^JLuaJI l^JL^ILmiJ (j^jJl (jjLuaJI 

^^iil. 4 t <i ft,i 1 ^ J ^ J ' ^ "' ^~ V 3jU J_>. oj^juo jLljV! *t V **n ^Uai-ll I jui JlLa ( _ r ^j 
J 4_Lui_fl 4_j_auCLJeja SjL^j (jyJ^ l?"^ 4_>-jJs OjL^ Lo^a jljJaS/l 



(JT £i 4 nnnr a J££ 51c.Lqj>J1 4^-1 ma 4£J^uuuJi tCjLpj-uJLI ojuk J^ j^LsejJ Jj 4^ 4^3 

jjjua i_jjoIjJ jJl 5^Jjjl!I jj-alSj Ifl-^.tt^La ^cAIj i jliuVI Jjo-a ^^jfc 

5jj mil oluti ^jl t a <TtZ& ) 4j^_iii_LJl ^JjIj Tnj i<4_uLjV1 4_oL<fuJ jLjjVI 

(j i'nC ^-lL>JI JjuaiJl j^ljl 4_uji1 JlJ^JL L£1>a jl£ jLiu^l ^ 

LT i£. ^s-Al j-uju 4jjLux>. 4lSj tiJJj) J)*"*- JlSIj ( JjJL>JI SLpJl 1 'T 4_fl^|^II ^jjo 

ljukj (Humanization q\ m/iVI cjLLl^ (^jjIj-JI j ^ "■ ^S) «4W^1» (ii^ 

jLuijVI ^ <j}U*Vl SLA") Jj->- C*JJl>J1 jl-i Jm (ill 1 Jul Jfl" . n 4 ^ 

i-jlitJIiVI j Jj^J t4_uL_u_iV1 4jJJ,1 aJLA ^l j fllal 4_u1j_j_>. c_3^Lljj| ^ ojJljsj 

5jjjt-o aJJbj (i—JjUs^l < _ ? Jkl Ij m"<l a .'^ <jr^ J^d^ (jr^l J-^-" 1 - 1 

j_t^^i Ojjlaj LJb . 4j^j_uI CjI JLx-j 4_iii_Uli,1 L-xj-wLlJ jLjjVI 4_u1 Jlj 

q\ j*jJ i<L>-^_J< (3^" ^jj-cJjlII i>LljL4-i ^luLa ^_<^jJt_a ^1 t4jj_i_u I CjL«-4J>*j 

jIJjVI jjiaJ ^JLvj^o CjIju I jiLAj ^jIJ&I JLcLiS/1 Jo jUyVI Sj^b ^i..Ti 
Iju t4 j r Lo * -wVl 3l_i_>J1 lu njLa j^^Iljl '— >1 j tj- 4 Ll^M * "I (j-u t _ r j_j_d_>JI 

Ijj is*-*- a [y^^L jIjj^I 1<3 j Ufju cjLcU_>JI * j ll^" iS^3-^ <— >UtJuVl 

t>j ^Ul JjiLlHj t.-.j ^- .1: Baboons ^L^Jl t>u ^»j-jJI 4_jj1 juJI 

^Jj^JlII jIAjVI JlIj-J J>iJ1 ' '« i " ■ -j ^Utjj^l m!l 4_j_cLaJ_^Vl 

^_uju Jj t JjI mtrTl 4^jL^ jjLuajj ^jJl ^ ^^tl jllu^/1 3 jj mil £Ju£j jLjjVI ^ 
Jt n \\ dajj^uj y-1 <i j " ml (_ >1UTo 4_j_ujjLo^» (jV t4jj-u,<,,J1 ^^L^Vt jjl m ^ukl L >> 3 




jLuiwI tjr 3 4lij^w (Lg-Li-i 4jLuDLai,lj 4_^^l_>. I jmjLil^j (JjljuJI oJJt ^^lc 

4jjj<i <>>a Juj 4^Lual jj4> lUjmt ^3^0 LaLc /^j. miiT 4jIjJ3 Juu 1 c Luuo 

. 4 "u.U'v ^^.3 ^flaJI Jllc Aj^jJI i[JT °i <Ll£.jS\ a. > ^ ja <>iH uojG^ L-<jjJL> 1 1 ntLi 
^jIjulI 1 3 j 1 11 JlS ^^L-vl J\ mi; ^^k. jl mmVI <jl ^ju it Ju ^^k. 

1 ^"a, 1 ii a tJ 3 4-LJv.jJ^-iJ j^i*- 1 a ^LajJI ^-*j>. I 3 a Al . 4 1 CjLa^JLoJ tiJJjJ 

Cjljj—Laj t L_4^ t<_ j1 j <"iT1 (jj-TlV ♦ i^iU 4_)Lc.j jljUjol 

[j^LaJI J ATI ^Jojl) u-fllj-cVl^ JUJLZJI wL^jl CjjI 4aj3l_Sjj 4g£.La'i"wl 
^JlA p a I J_jJl>vJ 4_^_u_lI1 ^j_a t_ <_i_<_gj 1 jj_Laj (JL_5eIL-u! 

(jy ic ^a£L>JI j^jLjL-a ^ju^J (J^jlJL)^ i(Jjlj^JI^ (Jjl ihfili ^ju ^jL^ijVI j J ^ * J ^^ t ' 

4_uiLi^vVI 3Lu>Jl sLi^i 

I ^ a j j 7n ^ J^-»JI LT k. jL-ujVI -il a", r 1 _ll J>_^ JLji_3V| Cj>i£ 

^^Ll>>^U Ln_i_ulj ^lj*JUa I Ju£ jL^^ . 1 1 ^ j I L^_Li_Lajj jjft 1^ t.,i,>v) ^ylll ^_t-jU_ai! 
4o£.La^VI 5jL>.yi L.nnn Uajj^fl LaH^l 4_i^>U.^I JU^Vl ^ L? \^. ^aSL^J 1 

t^4_5JU_La j| d -9- " ^ " ^ _ 4j^, j^Qf. 4_a_i JLB _ 4_Lj Jua a I 4_)j_9^| 4j9LSjJ1j 5jl_iia_>J1 t 2> A 
^jlj_ilJI JJlJU ijL) 1 <jlr t (d_a! _ 4.Ll-i a _ djLlava Oj-uA _ 3^_lju1 j 1 ^.a ~* 1 i^jij 
L^j ^JLuiil (J>-ljub L)^3t, l <^a.a tja^L) La d^_u£LJI Cj1jL>.jJI L^jJj^ tliLaiJIj 

4cLaJxJl tbrlinflj ^jJ^JlJI <3tL^tl i>J ^It^Vl ui>LL>.VI ^1 AJaL^I) L^JjLuajj 
j-jjLs-a «QjLiIlj 4_j_ojLoj^1 4_j_3^L>-VI j_ljLlII l j r A CtA~\\ \\ Lut ^j^aj 4 (J^ 
^uj 1 $\\\ (3>-^ '"Norms L_fl1j^cV!» 1 ^ j a m't jl tj^L^aJ .4_ji^t_a a 4_H^J_a 



CjI * qJL-kU ^ 4_<u^k (jlaU^VIj I j j r J mill JuJutkj j j " t j Unt .(JiLloI^VI 
OiljJj i4jtlaj 4jjJlII (jl ^ujfcLLo L&j ^ i <n ^1 jl i^LflLii^J! 4Urtll 4JajaL»J,l 
<JT Lij . sLLljloII 4_ui3 5 JlLc-<o 6jjLti\ tjr fl JL^- 1 4j^Lj $\ tj^lrv ^.LLjI L^jS ^pi-mj La l^-u£ 
*LLjS?1 (Jirtn'fj (jl j-A 4-icl n^ift CjLl^IL>JU (jr ^ JjLjjJI c_fl^_*JI JL>o cdJj (j-a < j., t S,tit 
ol\Jb (jl 4JLuL>Jlj . ( JLtJI pjU**JI (Jj) JLLL*2l1 (j-uj ^^.jJLj Jjje^j (jj^iVl ,j£. 
JaJj .4_^Lx. Ajj mi jU I j_ij>. Ju9 4_L^^l_^Vl uilj^c^l ^ 4.jUU CjUsMJu^VI 

juLo ii^M^II ^jJI JljuaJI 4_>LkVI Jl LuJl^j 4 t t>x Ml 

4_Js^L_vVl j_Ljl_m c-fl^ 1 Jj->- C<jJ -nil Ljj tr\C (Jjlj>- (j^JUaj) Umj) ) is\ C 

. 3jLuaj>JI 4 i j i/i ) j ^alLsJU 4 1 j i Lo (_flM^>-L> 

Jl <-»>flVl yt aBertrand Russel J^uj ju^3jj» j-i-oUJt! Jzy ..<lj <iTI Jj JaJ$ 

j*JLitj J-4£. Jj£ 4_tfl^Li.! 4sr t<~>) ^IrtJ 4jI j] ij^aVI 4_o_L-i>- (jx. jt'TI J3 4jfljJl 
J& 4_j_a^l_JvVl <_fllj_cVl j j-±jLxX\ 4jjI_JL« <jj» J^-aja i4 ->-J iIh-^I Jc 4^cL«_>JI 

j^jJI (J-t^j ^}L£ L7 4jjI) «L^J L^-suiaitj JSVl (_y^j\ *4^.L^>JI 4^l^< Jrf^ 

^JLuaJI JjfcLfcjJ L^jJs Jj-ciiJ (^pJI CjU-o1>JLI 1 i^LiJI ^JLuaJ! ^jLi c JL*j 

(^JjJ (jl J^i_l_*J (jjj-JI 4jIj j fj'n %\ ijr Ll (jljjLJiJLi 1— 9j ii "i ^ I f ^-Ij*, ^U»jJl 

4_) J5^JU 4_ujISuj1 4J > r I i (i"t j^LmJ>. J-Tl.t.U i ^Li^l p ■ ^" ■} ^jb^Jfli i,V'l 

(jl ^j-a 4j^^L>.VI «L*Iaj ^aljat^j J£ u' (j-* I ii&Jb} • jats^W 4_L-iu > 

^ OJl^kj t4_uil o "< "wlj 4jjLuaj>- J_ol (j^a Lj^J L_4 <j6Ll^| 

(Jj^c ^ I SLljv^L^ LLcSL > - 4_j_c ( _ r 3a j3 J3 4-"Lb c^j^Jo jl>. I $J I ^ «> "< >Jl 1 



■ 



4jjL__J1 c^jj_l_Jl jh\ (j^LiUj ^>Jl\___- ^jL_*j ) Wo ^LxJl ej-An 1 o j * 

iJf j& <_>---> i U j II 4x.l_--_4 4K,<Si^ «£>JuJjj| » 4j C_4-*Jj La La^Jjl r^M-*-}--! L*<ftj.i-it 

< rti'^tj 4_j5^Li.Vl c-fll <j|_3 Laj).o-£j . 2lJ»LUI 4_dL»JI c_>j_>Jl cjLoxJ 
4 l*i a ^7 1 (j^J t ^- \ 4 t-j j li j cflj^iail t^^LLi-Li 4 j ^.&iVl (jr fl l-ujj-jJ1 Ci.lv 
Jjlj) It ^ 4_laAI jJ^v. 4_t_O j v_aVlj 4_ui_Lju2_n ^rCLa^L > JI (^-li ^jjLoJI u_3^1__>JI __1J j 

Cxillvl I <i$4 4_l_C ^j^ojjtj (jl L_taej Lo Jljl Lufc JjulII^ ,j J ts>\\ jj\ ^jLcjJI ^uJlS ^yj 

. Jj-ill SLp*. <jt Jula 

SjLrv^JJ « JiLol L«^je-a. » t_JL_A (j\ aJL_u 4_xjI JLaJI CjLh_oJL>JLI ^^Sa^ *4__JjjJL» 4.j itll 

Llil__ Jut>j___- JL3j ;4a£.l CjUI ^pJi cK 1 *^ itiKiuJI ^ 

Lc_4 jJU-al 5L£.Lql>JI CjciI^ (Jj^Vl 4_i3.ll! I (j^o^ . 4^^__>JI l5vj^_>ai JjiA _]jL__ (j-U 
cJu ^_JI SJjjlILjj . 4,..u-3LlII oLcL-ajJl dtl c ^- ^.1 ^ ^ < » L£JL-t ^-j_u__) LgjL-3 ^ t 1 u 
^LtlaJI ^>-fl1j- {j! JL>_) (4 < hi L-_Jf ^ _-J1^>- Juua) 4_>.^l__j ^jl i,mVI JLjlLl-I 

JL_0 1 ^dirt^ 4jL^->. ^Ir, SjjLS I CjL> gl-fc-a ^jj] 4j^.J-_lT| JjL__JI j^Li-J -r g (-u JL£t 
l^**(>Qi 1 rt^Q ^--3 J_*J 3juJl_w 4j_)^1_>.| ^u_5 SlJIlIi Ujij-iU ^_lL_JL) Ijjfc . CjUIjlI_c.VI 

^_?t_*. L ^\uuj Lj-a- 1 A<n ^ju__>JI 5Lj__>- ,__J1 cJjj^I 3Lp- ^L___y 1 JL_u_l ^3 
(<u ^3 .<_i_iL__Jl cdljljJLI ^L__jLj (States oL-jV^Ji St .i'>) 4__j__U_^V1 4_J|jl_wj 

U^a i4_j_iM_-.Vl l^ft-itfvl-Lq L^Jvfl JSC! 4 ri 4j__L^o-| CjL_uL 4j*_?^ J£ Ji-lj oL__j 




.(jr^jaU-U Jjj-^-j cjL^ijijl (j-^VJ - s J'- L " i ^J (j^^d^y : (J^ c 

tUlj ^ ? mj tA* jo.11 L_9l j-C^1 CjI i ^ Juu CjVL^JI aJub ^rt'fl ijj^l 

^jJI j Ut <i<\\ J_«LjJ1 <s^LuaJLl J £3 jrjJUJI ^3 t <j»Jl L-il^^l 

(j^U^JiJI jp <<Jj-^Vl 4 ■ ^LLII j>aj .4- jlr ^L^VI 3j!jV jIUl... V 
_ i^Tlj JU^JL^ _ bjl 4_njjKjJ1 _}^LJI l_s1jhC I L^j ^ < <\T\ (^jJlLII jl ; i i>V 1 -j 

^jjLjuji <joi_jjj i ^ j L_kij_cVi (ji j[ (^Lui ji <i"i.^vi 

LiJJj t_u_i-uLb La Jlj J>_^_jJ 1 f.ul j>j}-La-->- V L^s Ij JljcjIj ^ If ^j;.V il 

1 ^Irv J Ll> V 1 L^JIjjI^jj ClV .ljuj La {jLcju^ n_a1j_cl CjLl_*1_^U 

jj^J^I 1 oin iCost- Benefit Analysis fjLtll j ^jLiJLI JjIt"<1 4li^> ^.^-S 

ijr&J t4__j^La_IL>-Vl BJjjjJL ^ ' ^ 4_ijLaij 4jLagJL^jl I 

^xia_J V Lul ^jloIjJI ^j-ft-S tS^^^lj^JuJI 4_o_i_S_>J1 (j| L-iJ^Jll _lLa_u.-1 

J j jU'^i Ljlj^ JiicJlj c_JLiJl ^ LojIj t 4 \~*. 4 K mi a JSJ LuaL- Li5 ^ 

<d£ (To.U (jLiij (_3lj_cl 4 * ) jjl <>n Jljw^_j 1 <i ] j -w VI m^jJlj>J1 CjL)L«^ ^ 

L4-1 <— 4 ^ -kI (jyA^. 3j Jul! 1 -Sj-aJ 1 <■ < r.g"^j « rtj'C ^jSJ £ . L^_>- 1 1 
4-j jqjj L;r ^ 4_u^JlJ1j a j U 1 1 jj-A jj^ ^jtljv La <J^>-f J J— J ■ * "' 5 > *<Lj 



j9 fcjl 9 £U5>'UI 



Ijjl ^ f Lul ^ iryj-^j) I loJ I jLaJLcl <jL^ St_ < . ( .aT( < v a ^1 ^gji U q jjfc J-^J i^yjsOL^Vl 
Sj^JLlI iJjjjb J a J-Jv CjL^j i^'ll <? jut iijJ_?o i LlJLl-%. Lrt-oij^ <J£ CiL^j-loj 

5jUm ... Cxjjo Ijul jLi^jVI^ (^.j^^jl!! JjI <o nil 3I JjLl^JI (-iJjitja 

jJaj ^ 4_j^'>Lvb'l 7t\\ jjl t>UJ Jut I lIj «,,>J 5^ j ^Vl J j A til J!>L»- 

jjjJI 4J ^jJl ftjU'ctlj <jjUn\\ lZjLc^JJI Z^jVUU. 4lu^>JL 4_5tjlu JJL_>J JSj^aJl 

^LllcV jjh^I 4-iljLa LuL*jI (_«.i^jLuj S^jloII ^ lut>^ *^^Jl«j L$-« 3^1 . ..VI 

^Lul ^ jjjuj *V 4_j_a*>Li>-VI CjIjI iuU ^yS J_jLj J^-jv a Jlil J^-*^l (j^oj tUiii 



^ ^ ^Territories cjL^Lkil ^ (j»jt j ^1 CjU, ..u^l 

JjJLtHI dUj (^JLl Jju U£ 4j_cUl^Vl <_dojJoltj SaJuUI IfliaJLa a <y9 (SjV^JI Juu 
ajj^JLlI JJ-i (jr^- JL*j >- 1 1 11 "f^j i^jJ') j 1 U JiJ-^-h 1 ^Ljl aj_>J! ^jLi-u 

^jLU j t Nature & Nurture 4 ' .VrJlj 3 t j .UTI Laj* otJuI^La 

La 3^Jj_£ ^Ji ^JLsJlI LljvjJj_uj n i 1 1 ^1 <t !r LaIj_>. I (j!!! SjujuJ! CjLuI ^jJ! 

c_JLij tjjJ\ ^Jb j\ ni'tVI ^ ^jU"t< jjLfl ,^ ; U-,tl c_,,.Uj ,jlj_Aj>J! ^ ^ jiail 

. <L Jaj La 9 

3jJL9 3jLj3 ^1 JjVl J^JU ^ Lj^i I^jI (jLuuVI ciJ^L^ ^ ^iU'iII jj 

(jjaSj ^^JS (^jJsJI LajjI SjJLaJ! dJL^Jj iOLaaLiJLlj Cj|jL>-Vl ^jij-l^l If <Li^L^j 

j! iLiiJjll ^ya tilJj ^ Lt «aj . ^I^LlII i>j-*iij ojtj ((W;ul(linj.».Uni 
^ m~»- ^joLjjjJ Li-usLv Lj^jjjC. (j-tijJ sLio^cjj ^Uaij^l Lil^aL-ail 4fl, Lm» 

^1 (j^Lcj Lxj jJ J-alaJI (jLs i_y^ c J-£-i~ x - L i3 i^Laj}\ ^-^-*J1 

^JaJJIj 4_<_ujL<i_lLi LxifcjjjG jjUtJ L^jLs <L5_j_3JlJI Jj-^LajJl Lai t «CjLc ^-t-j 
« Jaij)) JM^lj J-j njJ^aL-JI t_>b^ oLi^Ibe-a L >*iuu J Juu dUj cLul ^3 JL^VI ^ 

. JiLJI l^J jjj ^1 J« 5jbJLv ^Juuj 




j9h3Jl9i9ll5'UI 




J J^ jjU J) impressible ^IjUM ^Loju jJ^j JnUll jl 
ojl^J LoLcu LSjJba ttjjjjl jj) /jL£ jloJj * 1 ij j I <iluaj Jill 4_t>.jL>JI cjIjJJU 

4Jj (i Ull ^ ^Luj (jU-i^l <jl 3 k *kMU jJu_>o» JUs LaJuLc 4_JLj_ii_>JI 

ji jijj ^ *j " *tl ^jla Jl jJo 4_J1 jlJLl '-'I ^ ^ ,U'\1 1 j <i" , „\\ t j" i „Vb uj! i nitlj 

djjfc (j-UlijJI (jj)> 4_4^>L£ Ojj^ >} J- 1 -' 3 ' . <(4j^jJl11 <C<JL-l lU \jJt L_C3K_5eJ 

a 4j<9>L>J <-Sl>ct jLlk.1 J J LjjjuiV JnLJI (jy k. j ^"<tjV 4L>JJ 

j-d 4jj mi jtl Cjl t <T< >U <j-C -1>-»-uJ U (jr <k£.VI J^J-HI (^jjj Ju9 Jj ^imi-VJ 

t—Slj-cVI 1 i>>jl JjO-lu Jl5 t_jLitIljVI ^1 jLo 4j1 J^ . it g 1 a ^. 4_j^^L_u ^_ubl_d-4 

^jjLJI j "~ _ Jl3 I JlA (jj^d <j' Q 01 ^4_LiLjJI CjLa-^^tl £->-lj) 4_laJL>J! 

<U I Jj_>JI £-gU)jJI 4_ii) ^ Jj JUu Jjjja ^jc - 4jj^i_A! JjjlaJI 
1 mtl t_3l^cS/1 L^ia £LuaJ jJI CjLoal*il (((jj^jtjtt ^ ^gj mi ill £LajJI 3^Lifi 
lJu^ V a iCjLajJjtll OJLA Jjj-itJ ^LaJlII <jjH (jl£-« J Js (j^l L7 l_v e_3^ju 

(jjfl JU J_>. JLaUVI ^juU*" m£JUi 4_Iij rtUll jj-uiij ^qIjlj JJi-ZLiii-o (jl 

L^Jjj-SJ |»Aj| Jtlml iS^3 ^jnTL) <jltlj U.jtr* cjJJli ^ Loj - CjLoJjlJU 

Jl>- ^lAJLl JSjIxjJI ^jaLj-JI (^ Lj^jui V Luu j-JcJLt Ij-A a ifiLii^lla (jjj (j^o 

(^ ^xla>jj (jJI (jlj i<L*-iALLa j Ja ^JfcLjj^ <?1 i.i^a 4aJ j-ALs ^3 

SjJLdJI (jl L^Luo^L>.j * * ^Lr. (((j^JLJ^oJ^)) 1 flllr 1 (jJI 4j j >iiiiJl Jl JJJUJ 

a 4jjJ (j^Sj (jl jjJ (jx tjSLJ^ t(jL-ajVI £A JlI^j 4_l3^L>-^I ^ut)LUI (j£^3 J^. 
^jjuaiJI 4_jU)jkVL jj Leu VI JJ UiJjJL) I jufc^ i4j_uLj (^^Lu (JxS ^1 i>L>o SjjL^o Jiu 
Ja 4JJLJLI jll>u J^i ^ - J^aVl ^L>Jll ^ _ J-^tlb <4j3}U/VI 4_u^lil 

C-i-ljv g(4 < n it h 4 m a\\ L>JLl^3 &\jj> Lo ^Jjus Js JjilaJl ^Uj_4_i_uI L« 4 j <a,Al 

u_ajL>J 4^.J_j Lu^llo-I JL>- itiujJI (jjd Lc^j ^ j " «*) c_*jSJI ^ 4j^^L>.VI j| Jl col^" 

4-l mi n Ja (jJjJIJI J^-^jv J3j-Ju \jJt JS'j 1(>u jljll jj_4 4_tl!M_^^1 3jLo 

(jl _ L«s Jc. 4JLuJI <? jut c. l_sf (j£. p(j i>> < > 3 J! ! e - c - ^ - J^ ^L^*^^*! 

_ C^^JI tj^tJ I ;(JcLjujj (jl LlJ (3^ LiAj t4-ull <t"-wl 4jjI£ JJ jLuJI I JlA LLi m^JjJ 




Lp$J<»_wJI 



Jjju <ji - Jj^AJl 4_toL>J1 4_c:j_t!1 31 miiT ^jpc-tso 4uJ1 Liluo^j L« t ^ui L yS 

4_loLx 4 rt^ t ^il <jx <jl ^LjIaVI I U , 4_i^MJwVl -LW.I 

J_oi_Jl (j^-J '-''J ^ '(j-^V' 4_Lv^o ^ 4_u^JlJ1 cjuk 1jl_u 

(j^jljua (J^ 4_jJLL>J1 4_j_j^jJ! Qja 4_cL-uu < 3 ts^ \ (jl , 4_j_cljJ_3 ^Ji£l g L^LlLsjI 

£_4>LLa Cj1j-_-ol__*_>a jiLLac] -j^c (Jj-iM j-j! 4J (jj)^.J m ^-^Li-ub/l ^jJU_lll 

.CjUaUJI tUujlj JLvl udJjb <_JUd U£ .CjLKII 4 JUT 4aiM^I 

3 j <LgjjLflJI (JLljvVI t LlJ ^l^t.a ^Ljuj t^x3Ji 4 _ l3 j jt*u lj» i or ^Iuju t jJ*_> 
JLa-&l ^1 £^>-1j 4 ofcua <jT j-SLij. I <* <^>J ^J-It t^^L^ VI ^ \ <^*i ^j^a 4_)^J-->- La 

(Jjlj^jj i L^4j^-3jj 4 1 1< 3 ) 4 j i-ui-Je-a ^jc 4JLJjJ) 1. 1 1 <j ■> i n*>-jj 4jj_oju (JaLs ^jJ- ^ 

jL!oj La jjb ljukj .4jl_Sj_ua3 L;r ii^ <Lo£L > > 4j L-uIjjj 4-t£.LcTo>Vl ( j J i-uL3_U 

^\ J-U3J jlSo j^L^VI (jfi. u .''i'sj La ^jJiut/J ^ + j iVt ^--lII 4-i-ajl Slc^H! ,j] 

^_Lc LiLJI jlJI 4U^L_3JI <J}L^}U (jj£ ^-^j ^1 Jjj^I ^ (jA_JI iL- p 

JLx^j j-i^l l-uL»J1 (^yk-j l{\ K\ * ) «Lorenz jjjj>I» 4_lc jj-C La I JlA$ , ^^li 
^-cjJ ^jl ^iLai 4^u_vj JaLLJKVl ji^jLju ^ jJl ^ailll ^lcj 4-UjJlll JLx^ ^Skj^*^ 

j 3ll (j^jj—C ^ -v. QjiJ^j 3 j a j — jj^j «(J^L>oJj)) 4_i ^jLj L_a ^^Lftl -»■ "d 
^^Lv'VI jLuAJ! 4_4jL3j<i ^ 4_ujjJ| 4_uj.ll I 4_uukl ^jl t 4jj 3UH ^Jj JlU 4_ij6^L-VI 
^JUlxILj L^L&i < llmxTn L __ F Ii-I I ^1-^X1 ^-jIj-Jj j>-li^ ^jIj->JI 3jJj 4_i ,1^ i ^.tl 
^yS t Jul!! ^j-i-u 1 m \c La LjJ_>. ^_ub^Jl jmT "j ___CJ 4_jl 4_-o^L>JI 5 . <L_ujJl)I 

^IfwaVI jJ^ IjSIj^ jUjuail 4_ujJl1I 4_upjl 

j^ft Ojiaj JL-J . J^3l La 4jJL_v ^SJ yoX-J SLul ^JjlII 4_aJl3j ^j] ^j^w«j Lo Js 

i^jj-o-jJlJl ^-clj-J ^j^ti OjuIj^ i Jl 3 U^U 4jjp-CU (j_aj_a_3J1 ^-ii^ 4.j j jJLl ^ui^JI 
tj^jsz-i ^j-ud J-9 ^jlt"lll JljlXI ^Jjl 311 (jH^>-$ t4 jlmll I ((^u-ajfl)) 1 n ^* a q\ C- AUj 
I^jI nolj ji^jV tjJLI (jj , CjLojLlJLI (j-^Ij SLjIjlxi ^1 JUkLiJLl i ^ Ju^L^i 

(<UJL-3j ^j! (j-aJL-iJI ^C^J SljU ...(4_ijjJLI ^^LlVI JjL-uJ (jl J 1>U j»L«! ^^jnOljfcJ Lfc;^J 



Ci-r i i.^lj (( Lt-Ttq-fl)) Jlju ^jj ^yjs^Li^ Vl jLtfujVI^ i In r jJl (jf (jj^^-I ^.jjj 

. Ju£V1 fjjJI J 4_l1lL>J1 

>-4l t»4J t wtei t f«Ui j;i 

^-Latill (jja 4_jj_<ijjJI dojJifll i^jj. t ~n tJlj ^jL>J( (j^-lll J^JL^. ujIjJlsI j^a 
1 * <• tl ^ <"i n*i 1 ^ m ) i L^J j^Ia^ Julj-jj iSj—^ - ' (J^L-i ul 4_i _i.u.<JL> <■ h\~i j-^VI 
ujLxJl 4_ujjL4_«j j-JuLj rtllj jl <\\"t\\ 3ju&l (jLajLi 4j^ 1 n„o i4j_BLail1 4_jjaVlj 

^j-HI (JLtD 4jjl_HiJI SL_a}L>^1 t_alj_c:^1 Jj* -.^^5 4j>i*Jtl aJL <ull 

1 <i j tr> 4.j j nitlj 4_jJ^_lI! ^ a T< t I ^-j^-mi-TJI ^_Lxa (J ^i}\ i^(Jj_>oV1) JuJl_^JI 

OjjLsJ 1^1 - 4j1 mi ^ ^^JjII 3^)! Cr^ ^^sLjlJLI (j^J^JJ^I ^-o" . > JlL3 

4 ,li (i 'J L L^jLci^a lo>j uAjjjW )) iijub JjLA^ i4_<i^v^JI ^ya Lc _ Jig V>. VI 4_oj VI 

. JL^aVI^ ^^jJI 3Lu>- 43.!^ l_3^_i_u l^iU 1 La ^jl^ i^»VI i _ y ic 

1 Jui) t Li>Jj-4-Jv J3VI -.^ j i.i,t T L^Jc Ldfs 4j JlJlZJI <_j^Jl]1 CjJlS^ Jut] 

.U 4 Kuil JlaVl Jj*J1 jl j"( 4j^>. :4j^ ,1, , 1 1 j^L^ Vl Jxo ^ jjk I Jul SLsLscja 

j 4j^>LxVI l^IjjcVi ji ^ MiTi vi i uif 3 i( jji3j_iLi jjjvjji jU-L^jij 4_jjj , , l u 



jus Lr «m I 1 j i U" 1 3 <m, ilqlt ^jLs Vij i3j-uuiU i_flj^JkJI ^jljJiJLj ^w-^ <j^^J, I 

( j^u_uVl ^jl » Jp- (j-^ JL-S t"M ^ t l—o Lc ^jp^^-J jJl^I jlLo j^u-ojLl^-^j 4_Lc j. i C 
jJjLl^ SLjv. ^lu-ulj <jju CjLsMx. ^jkr.t LajjJb CjUIuj ^jJI 4_ti*M->. 1 ^! 

|U«ui (^^jJI 4j j> m * 1 1 LljI t <x*W a J)jjtViU 4_>JLu3 Juu ^aJ ^ 4 \ 7i Tt a j 4^ n"i a a^oiu-o 

Cjj< mil (jSUj V I Jew £-1) Ju3 4jjjjjV1 SLjS^L^VI L-fllj^cVl jjJ-fiaS 

L&JI jLit ^1 LiUj L^L,^Jrt4 ^ 4jj ^ r J^LAa CjMj 4^1 ^ J^Vl ^Jx. «Ua. 

Expanded S^juJLl 5jjIjJI» o\-**J\ L*x: 4Ajju^ ^ p *\A^ ) « Singer jy i 

<— lUo"^- e\ Cf+yrt] (jr l>' 3^_L5L-uaJ1 4.11 ,«!„"< >iU dil Ju>-jJl ^^Lo lLUju I, \ <n\jb m ( III lv 
(4_LoijL%JLa j jr CjUlSj 4 VaI'C" a j^lC CjLo-iIs CjIj ^Jj1^_JuJI 3^ JjlLc l_3|^JoVI 4_i_4l 
SjlcLHI Juu cilt-ptJ t^-jl irCtW 4\jvj^ ^1 ^Jl ir^ 1,1 Ji^ljULij ^ufcLoJJ L^-if i ill'; Vt 
JbV l^l L^l ^\ j-uij ^j-i^al lift ^j-oj . £J_<i^>Jl jU",U 4_>JLlo <>Jljv I ^Jl 

t <t" -Jll j i/i r JlLa Iju ^La) Jlju 4J ^yil ^Vl j t "H Ijufc ^jl ,4^» 

m^L^Vl jrlJtisI jJkl ^yk. |j J ^ J 4jK (-illit^ ^^U^l t_*jL>.Vl ^^k- l^Ixj 

t_j^L>Jl ^ 4_<^> i-it-ij _ 5^ >"U CjLVjJI ^ Ij-jJ^I JuJL^ii £jju3^j I JlA Jufl<j 
5 A j *~\\ ^jIijI ^j^_tjujL<u - ^jj^— JLaJI ^jj— all >U < nljl (^^J^ (j-iaj-JI 

4_ljIj^I oJLA ^ J" <t,"n 4 j n\ 4^£>jJlj}\ olx^l cJljLc 4jJ Jj * Jj_t*JI Juud 

Lti3j^C ^«i"^U (JjijLjo ^.JX. jjb Ijub Jj-a (jl^ ^joJij i Ll3j^j3) ^.j^Jjv ^ 4_ul Lj_>JI 




j^bll 1 9 IS U?U I 



ijyj LI t >\ n\\ j Jj^w 4 j i ft jJU CjI_3>LL>.VI a JLA J£ _ j, j < ^ Jlj>- 

j, Jib t4_L^.L»" r»»VI ^j—aJI 3 4 j ml j mil L_j|j»^Vlj 4 jmJ 11 Lc Lg— ->J I 
l^"( rtj ,**t>» CjLclj^uaJI ajjfc Laj . mi 1 1 1 (j^-iJI Jjljl ^l^v CjIjJjjJIj tZjLllj-uaJI 

VI ^yfc U \ -kJI j nn til ^ mil oJlA Jx-aj . 4_i^| jjl 4n iUH ^Lill L^JU^J 

.SjLjLJI 4_liLcjjJI ^jislj^jaVl CjLu9*}L*»*1 JLua JjIjVI ^t,j nil I ^Ldl CjIj^oJ JUcuj>iJ 

L4-JI jLil ^^iJl 4j t pi ->JLl SjjIjJI ^ 4_*jvLU! c»la^L>JI jJloj 

JjVl <-jjl <in*H J:. uv _ Kjj-o! _ ijS^L jyA 4_ij9*>UJ 4-lfs mi, a j^JU ^yiu^ tff jj- ri, A >» 
4-^vLil Jj^>- L > > >->- 1 4 j.-vLj 4_ul,> » til oLuX-<^>Jl j 4_j_>-Lj ^j^o 4_u_jJlJ1 Jjj-^' (j^j 
t ^4-3 1 4i.Mitl t._ Jt^Jl Jjj U, I a j 4_-Oj>_jc_o Jj-3 4_4J^-j>. ^^L^kVI 

IJl^Jj 1 4 nil V a CiLi_A£j9 3 J.f 1 3 j q c" t In 1*1 ^1 4Jajj_±^ 4_£ij^,_t_a LSLj^_«Ij 
u3l^_cVl t V a 4>u 4_£^L»JI «£j_iLali» 4JjJljII ^ 4 ^Jl < ~i hC> CjLij t i<Ml 
J^LULI 4^|^> 1 nj^ j^ri jjl <jVI ^ 1 <jlr !M inl ma < <UYi ^^LJ^ . 4-i3*>L>/V1 

4„rtl"i ^JH ^jaJI jru 4j_.iL>u <j£Uj V m;jU1 «j*LLajjVI)> 4 >1 j^o ^ i^"m ( rtj^j 

^1 4_Jl_tJl 4.K m>U CjjJj ioli-£t> ^* * "->ll ^Ju^Ul 4 Kni <t QULulj 

^ 4JLILJ.I ^ cdlj v l^^-vl^a 4ajjjJl 4jJLlZJl 4_t3*>li^Vl JU^I^aII ^Jr. U^JUJ 

O-ljv ^SLji^Vl " >X 1 ^ j-l-l^ ^-^a^j 4i!U-d iJT Jt$ i J j^aJ 1 Ji j n ->) ^ LOaV! 

1 JL^J ^ .t!Ut< <jj^c.j^a j-t-C, 4 j nL>. jIjI 4j OjL^ (^jJlj t^l iiifjjj 

^jj VI ^Ji^^j^i /pjLo)) I jlc Lc— cjLxjv! ^ (jfjz 4X1 Loj Lo ^jiibLstjj I^jL^ j^^^I 
j^ju Jla (^jJl ,\ ^ "wjil jLjkL^JLl Lwj (^jJI «Martin Luther King Jr. 

(j\ 4 .it j n ^,J1 j ^CjI.j— -wl^j 4jj^ 3 <a (jj^u ^jl ^jj) n ->JI J^ ^jL) 4_^iL_ljI 

3jujlc jja^. UJ Narcissism ^^im^^j ^c^j j U j . ,n ^^^Vl ^_aI^JLI 
4_i£.jj i« Freud ^uJUj ^Lm r I j tcr t ->Jll (^"11 L^Loi vn a JjJ 

^o" yl\ JL^jJjJ JUo Lojuu ^-A>jl r 1 ^3 LLiLil^Vl ^ 3jljJu>JI Jl j -wVt 
^Ljelul < t ( ts\*i <i> JJ-^J ci^ ^Ij 1 -^^ (jt^ 1 ^jLllU ijr i-*i\ j ((ill ^1 In ^ 11 j i^3j^>J 



jl£ jjlal Narsis > f .^J» ,jJJ a i , ,cj! jJI Ji^r 3jui Narcissism 4± m^jjjl (*) 




4_j Jlj3-jJl1I CjLjLjJlII j l^y> \y>- \ (J^J lj J M j t4 j (jja J£ ^1 ^jjJl Jjj 

^ jij)t ,4_^MJv I ilLia 4 4jvLiXI JjIjuJI t>u 4l i^Lall 5J 3L^fc_j 

|j] 4_uolitj a 4^uL>J1 (J->J i ^jJJ (Jjus^UI L^juo ^ t j U"i < <n V 3 Ju Jul 3^_i_>- 
4_p-Lj (j-U ^^jLju 4_ix. ~ i.nii 4_j^^L>-^l o, \ c La] I J) i.Jg'.'i 

(J-tLj^JL-fl £-4-^. J I i4_^iLc J^lj.-O Jj^jJ (_p=>>£ j t 

JaLoJI 5 -.^ f^-Jl ^1 3jj^i^JI SuS^LxVl JSLUI 4jJ£$ 

r M-^V I LlLlI j>J.<.ii o CjjjLpo <j( Jju «LuoUt_i^ (4jILc ^iSLi-oJI ^UuLiVI 

; U^J LjjjJLSj jl 4\JL±iL>«Jlj . L^U^Lj 4*jjMI J-q-u.i *i I djo.JV^I JjJL>JI ^yll V't-wVl 
Ct>J$-c JUS 4 K nil! oJUb ^i*Jl i^j^' '■" ^ J'jL* 

jl£ Ju9a t 3K m.U Jbtil^l Cl9j 3jGL^ ti*jL£ ^1 4j£}LxS/I fuiJI <ya ; U.H 

~b yd l]sJ jJt Luj i3jUJU>JI Lll^LJa* ^Lcl L^_^3 LulSj i _ ? lJI Qj j 1 c j] 

jjjL>JLt^-t£. Jx^LillLa :4jjLJtI^JLl j_uUI1j 4jJuiSlIl 4_i3>L>.^i pin\\ Cf^ {-1^*11 

j _j_<j j-Jj 4 ,4. f j3 ((4_1_l_lJI Cj Lj_3 ^L_>. I it 4."i j <i .cu." l_xs 3-5tJ <?L>ol J.Jljv. ill 

Rachel ^j^ujL^ « Aldo Leopold jJj_ij-iJ ^jJl» ^^ju u »j^u1I 
...((Garrett Hardin o-^jL^ ^d;^ «Paul Ehrlich ^^iJ^J J>j>»3 -<( 



j9fcttJl9 6UL3UI 



) jLjj i4_j_2^L>.Vl CjLkj^ loTJI (j-^tj^ Llq^aj (m ^\ 4_jjLjV1 CjLl^JJI 

^^L^ t— jJ j_iJLi3 £y& 4 rt-^r" ( Lo _ 4^oLc j ^JxJI^ ^Jj ( *_<Ci_>JL j 4jtLua_« 

.jl^VI 

4_l3^Lj>.V1 £>\\ ^yS j^Li_j Jj^JUv tjP i£. JjU 4_3^_jj_jJ! ^.jjIj <jL£ Jpij 

J il 1 1 ( U-t i (i \ W ^jljuJI 3l_C:jJI ^OJLTr (j-o J^Jtlll 4_x£1 oJL <L>JLur» 1 ^"i 1 1 -k 4^jjJaj 

JjJl^JI Ur £i\ n^fl >11 <-rmlij U-i tiuJLj>Jl Ij; »o r ^3 ^M_J*VI jjJoUI 

U" M Ij—Aj .A^jI ^JLuail CjIj 4_stjl ^3 3k"i<U 4_3>L_4_*JI 4Jj1juw 

<j-0 L_i-jL>- (j^- J-ljVjL-a S L-filj-cJ ^ — 3 JJLo-JJ J I A"< i n U iii *<J ^ jJ 1 ^^^-L^Vl 

,j] 1 nlr j ^1 nil ^L^JI jl_>JI 351^" «u J-l^LlUIj 4_jj_lI1 vLp-Vl 

JjV _ 43 JuL<-u_ a (ji-i.AU _ j ^Ji-ni jJl 1 Jui J j n n 4jj t < ^> 1 

t< tl« j^>o V j^ol (4jjLjVl ^jl>> ^ LacIj^ Lo JSo) jljJaVl ^Jl >.^<^ 4^jIjlU^s1 

...(J-uLlII L4J ^JH^I Ijl VI ljM*3_a (jj ^^JL-uJlII IlLdi jl j j j In" (jl Lafi 

(J Levi 3jLC (JjJuu-uJ JL3 ^ jJsl _Ujlj a ^J^oLi* ^^j^p ^oLi^_s ^LbtJ j^ol I Jubj 

j>— ^1 ^Tu 4J-)JlII ^ ^ °\ tJLaiaVI ^Vu tfJL_j_flJu I J — u jl Jaj^tlujj . . . 4Xuo I jJLo 
(ja dUj j j r j ^CjLjI 3^cJJ ^ Loll! I jj^jJI 4_l3 Uj) ^jl < <M -j^j U^TI dJjltnll 
jjLufj *i^Lcl Oj-tlilXl c_3JL^JI (J)^ <i-Jr "1 1 L^J^ t."< ml j>^-<u ^^yUl o^LaJII 

.4jjjJ| ^rl^ ^LL>J1 ^jj^no 

L^j jjs)! ^1 4 ujjll oLi^^L^Vl jLa _ j^oJI jLu-^t juvl^ ^"1 j^U 

7T. ""t ^JlJIj i« tjr L_uSLA j)LJ^JV)t 4 »_i^> a ^ jJl r| U"i 1 1 u_ubjJLl ( _ ;r tIIjLo_lj 
frVjil^ 4_JI jiLoZuVLj jjjluIi^ n£jMti 11 £jjJLj j)Lqjl» 4j|_t tfLI 4JLu3j jj^o 4-lLa_a 
j)l ^ * 1 h \JJb j^oa ,«£.LiijjVI^ j j U*i 1 1 j-a (ji..*L<-aJ I jn_j^_4 jjL-ujVL^ i4J 



->j_3 J£ j t nil ^^SLI 4Ji£. V ^^L^f jj-l^jJI I JlA (jf ^Ij ^3 

1 i 1 ' -J 4JLujj 4_JU_jJaJl AjL^J <LjJj>J.Lu^a <j-Ii-U ^^^Li-Vl ^^jJl IjlA Jj4J £-4^ t ^> 

(^jJI jj* J^la^l L>^-Ij . 4_l3>LvV1 ^_jjL*AIj (_fll^c>U jjSj <jl 4_Lo ^i^li ^ 

4_Jj.<a.,i.".i!| SjJajjM <? JlAj idj_i_ul_! ^_<Cl>J,I (— Jl U a I ^ ^lubu 4_lxjv j >:! » < ■> 

^1 JLl!I /ys ^j| M , ^L^ol ^ga 4_*L£^ 4_x»j}Ul 4 mj ill CjLl4>U^1 * 

L;r Lc- tjryiVI (j^jL>J! jjfc ^LjijVI 4_Js oj^J fUL±) J i ntj ^jrysLlIj < jV! LfcuLaj 




■ 



t L^_Lq Cj LaJ JJ, I JU JjJ 1 4j j{e 

♦ tjLiLJI 5 >>^j 'uL)^ *{»^a11 ^iL^JI 4JljLtil 




4— u^_tJl 4_iJJI <n £^_3».jJij_u 

Dr. rer. nat 2h« uUtl 
.^oA r U LilXL 



. ^ 1^ ^Lc (Js 4_0.3J3.uJ I ^^IjlII Chairman jLl^I 4_vj_i Jju_cv * 

Vjl>.\j-aj LaJ>-j_Lo 4_oj^SL!1 ^ alt II ^ JL-uJI 4 hum 4jjLo-I ^ *\A~l ^Lc if 

(Scientific American 5LL>JL ^jjj-JI 4* jUtl) yjJL*JI» ^L^o jl^I 

CjLc^j-ae-o CJ^J <Gj^*j C-ulfT t L --o-UII 4J->Ltlii! L_il jjlo I Jo Liu 4J 5{e 

.^_U^L!I tjTj-flU ^^qIjlJI jL*£.VI jl>jL» ^U"rt>l <d * 




jju-d . Cjj^SUI 4J3J . (j^-LiU I a 4_sL1jJl! ^^ila^l L> JL>JLl /^c 

. \ wa ^uji j-jLu jjlaJI 

2b^£LiJ1 cjljLtJJI cujl^L 4_k_ij LdJji^j <4_3j^*JU ^ j 4 > ^ UV> 

LLlj-ojII . ^ ( .ill . (j-aJI 4.rt.Liil*^j JLj_j>JI ^JLc : 4_tLi]| CjL-oIj jJI . i 

, 4_U, * nit) j)J-LiJ(j 4_l1_^- JoTJ I jfjJtAJI - 

^jJUJI i 4ii cui^j ^ ittl £l_jjLj : 4_t_VL*JI CIiLl^IjjJI . 

t 'j • » 3 Jl»J^ 4 j i^Vntj 4 nU*tl J I o r VI dUji£j t4_L^.j < n 4 

.(^JL^JI C^SjJ! ^.2 Jjlj j_t£. j-fl? Ilx^a 
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